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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately obtain a 
target supercharge pressure and a target intake air 
amount, even if an detection means for an actual 
supercharge pressure and an actual intake air 
amount and an actuator for driving a variable 
supercharge pressure mechanism have dispersion in 
product quality. 

SOLUTION: A target intake air amount or a target 
supercharge pressure is set by a setting means 62, 
an operating target value of a turbo-supercharger 61 
is calculated in an arithmetic means 63 based on this 
target intake air amount or target supercharge 
pressure. A feedback amount Including at least an 
integration correction amount is calculated in an 
arithmetic means 65 so as to conform an actual intake air amount to the target intake air 
amount or an actual supercharge pressure to the target supercharge pressure, a learning 
value is calculated in an arithmetic means 66 based on the integration correction value in 
the case of conforming the actual intake air amount to the target intake air amount or the 
actual supercharge pressure to the target supercharge pressure, the operating target 
value is corrected in a correction means 67 by this learning value and the feedback 
amount. 
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* NOTICES * 

JPO and NCIPX are not responsible £or any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] A means to have a turbosupercharger and to set up target intake air flow or target charge 
pressure, A means to calculate the actuation desired value of said supercharger based on this target 
intake air flow or target charge pressure, A means to detect a real inhalation air content or real 
charge pressure, and a real inhalation air content with said target intake air flow Or a means to 
calculate the amount of feedbacks including integral correction value at least so that real charge 
pressure may be in agreement with said target charge pressure, A real inhalation air content with said 
target intake air flow Or a means to calculate a study value based on said integral correction value 
when real charge pressure is in agreement with said target charge pressure, The control unit of the 
supercharger characterized by establishing a means to amend said actuation desired value in this 
study value and said amount of feedbacks, and a means to control said supercharger to become this 
amended actuation desired value. 

[Claim 2] The control unit of the supercharger according to claim 1 characterized by making it the 
sum total of this study value and the amoimt of feedbacks serve as constant value even after 
calculating a study value. 

[Claim 3] The control unit of the supercharger according to claim 1 characterized by subtracting 
from integral correction value in the following cycle a changed part before and behind renewal of the 
study value when updating a study value for every predetermined cycle. 

[Claim 4] The control unit of the supercharger of any one publication to claims 1 -3 characterized by 
introducing a separate study value in the time of moving to the side with the time of moving this 
pressure actuator to the side in which charge pressure becomes weaker when the actuator for driving 
a charge pressure adjustable device is a pressure actuator, and increasing charge pressure. 
[Claim 5] The control unit of the supercharger of any one publication to claims 1 -4 characterized by 
amending said actuation desired value using the value which appointed the field which separated 
from the study field as a reflection field of a study value, replaced with the study value in this 
reflection field, and amended the study value by the operating-range reflection multiplier. 
[Claim 6] A operating-range reflection multiplier is the control unit of the supercharger according to 
claim 5 characterized by being the value which becomes so small that it separates from a study field. 
[Claim 7] The control unit of the supercharger of any one publication to claims 1 -4 characterized by 
amending said actuation desired value using the value which appointed the field which separated 
from the study field as a reflection field of a study value, replaced with the study value in this 
reflection field, and amended the study value by the actuation value reflection multiplier of a 
supercharger. 

[Claim 8] The control unit of the supercharger according to claim 7 characterized by setting up an 
actuation value reflection multiplier according to the actuation desired value or the actuation actual 
value of a supercharger. 

[Claim 9] The control unit of the supercharger of any one publication to claims 1 -8 characterized by 
dividing the response delay of the real inhalation air content or real charge pressure to the control- 
command value to the actuator for driving a charge pressure adjustable device into the response 
delay of the actuator for driving the response delay and the charge pressure adjustable device of a 
supercharger and pumping, and performing progress processing independently to each response 
delay. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a thing equipped with the control unit, especially 

charge pressure adjustable device of a supercharger. 

[0002] 

[Description of the Prior Art] There are some which carry out feedback control of the coixmiand 
value given to the actuator for driving a charge pressure adjustable device so that real charge 
pressure may be in agreement with target charge pressure (refer to JP,8-338256,A). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since there is product variation in the 
actuator for driving the means and the charge pressure adjustable device which the above-mentioned 
real charge pressure (or real inhalation air content) is detected, real charge pressure (real inhalation 
air content) varies for every engine by this product variation. Although flie variation in such charge 
pressure is compensated by performing feedback control like equipment before, since the response 
delay of an engine inhalation-of-air system is large, it cannot take not much large feedback gain, but 
causes a charge pressure control error at the time of transient operation. 

[0004] Then, if the integral correction value of feedback control reaches a balance, even if this 
invention will calculate a study value based on this value and this study value will be used for it By 
the type which can be adjusted to adjustable, the geometrical configuration (a nozzle, scrolling, 
diffuser) of an exhaust gas turbine ** For example, opening area of a supercharger or desired value 
of an opening area equivalent value. By the type equipped with a waist gate valve, ** For example, 
by amending the actuation desired value of a supercharger called the desired value of the bulb 
opening Even if product variation is in the actuator for driving the detection means and charge 
pressure adjustable device of real charge pressure or a real inhalation air content, it aims at obtaining 
target charge pressure and target intake air flow with a sufficient precision. 
[0005] Moreover, by the usual study approach, even if stable at the time of feedback control, the 
stability of charge pressure (inhalation air content) may fall by the disturbance by study actuation 
resulting from the response delay of an engine inhalation-of-air system. When this was explained 
using drawing 103 and step change of the target intake air flow tQac is carried out to the timing of 
tl , the integral correction value Ravfbi becomes large by feedback control. The integral correction 
value Ravfbi is held at constant value with this integral correction value Ravfbi that becomes large 
from t2 of the timing whose real inhalation air content Qac corresponded with target intake air flow 
tQac (integral correction value reaches a balance). 

[0006] Then, if integral correction value starts study based on the integral correction value Ravfbi to 
the timing of t3 which has reached the balance, the study value Ravlr will become large and total 
correction value (= Ravfbi+Ravlr) will also increase from the timing of t3 (refer to the continuous 
line of the bottom). 

[0007] however — according to an experiment — the increment in this total correction value — 
receiving — the real inhalation air content Qac — saying — it does not move (section of t3-t4), but the 
phenomenon in which the real inhalation air content Qac begins to move, and overshoots suddenly to 
the timing of t4 arises (refer to the continuous line of a first stage eye). Although the integral 
correction value Ravfbi decreases immediately after t4 in response to overshoot of this real 
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inhalation air content Qac, study is suspended to the timing of t(therefore, study authorization 
conditions become abortive) 5 to have separated from the target intake air flow tQac of the real 
inhalation air content Qac from tolerance. Vibration of the real inhalation air content Qac continues 
for a while after that. 

[0008] Thus, it becomes disturbance to perform the usual study actuation on the contrary, the real 
inhalation air content Qac will vibrate, and time amount will be required for the convergence. 
[0009] This invention then, by subtracting only a part to have transposed to the study value from an 
integral compensation value in the following cycle, in case the integral correction value of feedback 
control is transposed to a study value While total correction value leams, it is made not to change, 
and it aims also at making it the stability of charge pressxire (inhalation air content) not fall by 
making the study actuation into disturbance, even if it performs study actuation, when it has the big 
engine inhalation-of-air system of response delay by this. 
[0010] 

[Means for Solving the Problem] A means 62 for the 1 st invention to be equipped with a 
turbosupercharger 6 1 as shown in drawing 107 , and to set up target intake air flow or target charge 
pressure, this target intake air flow or target charge pressure — being based — the actuation desired 
value (the geometrical configuration of an exhaust gas turbine — the type which can be adjusted to 
adjustable - for example, the desired value of the opening area of a supercharger 61, or an opening 
area equivalent value — ) of said supercharger 61 By the type equipped with a waist gate valve, for 
example, a means 63 to calculate the desired value of the bulb opening, A means 64 to detect a real 
inhalation air content or real charge pressure, and a real inhalation air content with said target intake 
air flow Or a means 65 to calculate the amount of feedbacks including integral correction value at 
least so that real charge pressure may be in agreement with said target charge pressure, A real 
inhalation air content with said target intake air flow Or a means 66 to calculate a study value based 
on said integral correction value when real charge pressure is in agreement with said target charge 
pressure. It prepares with a means 67 to amend said actuation desired value in this study value and 
said amount of feedbacks, and a means 68 to control said supercharger 61 to become this amended 
actuation desired value. 

[001 1] Even after calculating a study value in the 1 st invention, it is made for the sum total of this 
study value and the amount of feedbacks to serve as constant value in the 2nd invention. 
[0012] By 3rd invention, when updating a study value for every predetermined cycle in the 1st 
invention, it subtracts from integral correction value in the following cycle a changed part before and 
behind renewal of the study value. 

[0013] By 4th invention, when the actuator for driving a charge pressure adjustable device in any 
one invention from the 1 st to the 3rd is a pressure actuator, a separate study value is introduced in the 
time of moving to the side (for example, closing side of an adjustable nozzle) with the time of 
moving this pressure actuator to the side (for example, aperture side of an adjustable nozzle) in 
which charge pressure becomes weaker, and increasing charge pressure. 

[0014] In the 5th invention, the field which separated from the study field in any one invention from 
the 1st to the 4th is appointed as a reflection field of a study value, and said actuation desired value is 
amended using the value which replaced with the study value in this reflection field, and amended 
the study value by the operating-range reflection multiplier. 

[0015] It is the value which becomes so small that a operating-range reflection multiplier separates 
from a study field in the 5th invention in the 6th invention. 

[0016] In the 7th invention, the field which separated from the study field in any one invention from 
the 1st to the 4th is appointed as a reflection field of a study value, and said actuation desired value is 
amended using the value which replaced with the study value in this reflection field, and amended 
the study value by the actuation value reflection multiplier of a supercharger. 
[0017] In the 8th invention, an actuation value reflection multiplier is set up according to the 
actuation desired value or the actuation actual value of a supercharger in the 7th invention. 
[0018] In the 9th invention, the response delay of the real inhalation air content or real charge 
pressure to the control-command value to the actuator for driving a charge pressure adjustable device 
in any one invention from the 1 st to the 8th is divided into the response delay of the actuator for 
driving the response delay and the charge pressure adjustable device of a supercharger and pumping. 
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and progress processing is independently performed to each response delay. 
[0019] 

[Effect of the Invention] The result which carried out feedback control by steady operation is 
absorbing product dispersion of the actuator for driving the detection means and charge pressure 
adjustable device of a real inhalation air content and real charge pressxire. then, the 1 st invention — a 
real inhalation air content — target intake air flow — or, when real charge pressure is in agreement 
with target charge pressure (when the integral correction value of feedback control reaching a 
balance) By amending the actuation desired value of a supercharger, even if it calculates a study 
value based on the integral correction value at that time and uses this study value Even if product 
variation is in the actuator for driving the detection means and charge pressure adjustable device of a 
real inhalation air content and real charge pressure, target intake air flow and target charge pressure 
are obtained with a sufficient precision. 

[0020] Although the stability of real charge pressure (real inhalation air content) may fall by the 
disturbance by the study actuation when the usual study actuation is performed since an engine 
inhalation-of-air system has large response delay Since it was made for the total correction value 
under study (sum total of the amount of feedbacks and a study value) to turn into constant value 
according to the 2nd and 3rd invention, Study actuation does not serve as disturbance, but when it 
has the inhalation-of-air system of the big engine of response delay by this, even if it learns, the 
stability of charge pressure (inhalation air content) is maintained. 

[0021] According to the 4th invention, even if it is the case where a hysteresis arises in the property 
of an actuation actual value (the actual value corresponding to actuation desired value) of the 
supercharger to the command value given to an actuator from the actuator for driving a charge 
pressure adjustable device being a pressure actuator (refer to the drawing 106 ), it is avoidable that 
the precision of a study value falls. 

[0022] If a operating-range reflection multiplier is set up taking advantage of this presumption, a 
study value can be made to reflect also to the field which separated from the study field, since it will 
be presumed that the gap from the study value in a study field is also large in the field from which 
became a study value almost equivalent to a study field near the study field, and it separated from the 
study field greatly to this, if the continuity of a operating range is taken into consideration. That is, 
according to invention of the 5th and 6, control precision improves from the case where a study 
value is not used in the field which separated from the study field. 

[0023] In the thing of the charge pressure property that new air volume increases, so that the 
property of new air volume over the actuation value (actuation desired value or actuation actual 
value) of a supercharger is not uniform, for example, an actuation value is small Although a study 
value is too large and the exaggerated boost may arise in having made the same study value as the 
field (field where the standup of charge pressure is bad) where an actuation value is large reflect also 
in the field (field where the standup of charge pressure is rapid) where an actuation value is small 
According to the 7th and 8th invention, in the field where an actuation value is small, the standup of 
charge pressure can avoid an exaggerated boost also in a rapid field by setting up the actuation value 
reflection multiplier to which an actuation value becomes smaller than a large field. 
[0024] The time constant of the response delay of the actuator for driving a charge pressure 
adjustable device to the response delay of the real inhalation air content or real charge pressure to the 
control-command value to the actuator for driving a charge pressure adjustable device consisting of 
two response delay with the response delay of the actuator for driving the response delay and the 
charge pressure adjustable device of a supercharger and pumping itself, among these depending for 
the time constant of the response delay of a supercharger and pxunping on displacement itself is 
fixed. Therefore, it faces performing progress processing, in order to compensate the response delay 
of the real inhalation air content or real charge pressure to the control-command value to the actuator 
for driving a charge pressure adjustable device. Although the control precision of progress 
processing worsens by having regarded it as the fixed time constant and having performed progress 
processing, without separating two response delay, since progress processing corresponding to each 
response delay can be performed, according to the 9th invention, the control precision of progress 
processing improves. 
[0025] 
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[Embodiment of the Invention] The configuration for making the so-called low-temperature 
premixed combustion from which the pattem of heat release serves as single stage combustion 
perform to drawing 1 is shown. In addition, this configuration itself is well-known by JP,8-86251,A 
etc. 

[0026] Now, it is greatly dependent on combustion temperature, and generation of NOx has low- 
temperature-izing of combustion temperature effective in the reduction. By low-temperature 
premixed combustion, by reduction of the oxygen density by EGR, in order to realize low- 
temperature combustion, the EGR path 4 to which collector section 3a of a flueway 2 and the 
inhalation-of-air path 3 is connected is equipped with the EGR valve 6 of a diaphragm type 
following the control pressure from a pressure control valve 5. 

[0027] He drives a pressure control valve 5 with the duty control signal from a control imit 41 , and is 
trying to acquire the predetermined EGR rate according to a service condition by this. For example, 
an EGR rate is decreased as an EGR rate is made into the 1 00 greatest% in a low rotation low 
loading region and rotational speed and a load become high. In the heavy load side, since an exhaust- 
gas temperature rises, if a lot of EGR gas is flowed back, the effectiveness of NOx reduction 
decreases by the rise of an intake-air temperature, or the ignition-delay period of an injection fuel 
will become short, and the EGR rate will be gradually decreased for it becoming impossible to 
realize premixed combustion etc. 

[0028] In the middle of the EGR path 4, it has the cooling system 7 of EGR gas. This is prepared in 
inlet 7a of cooling water, and serves as the engine water jacket 8 through which it is formed in the 
surroundings of the EGR path 4, and a part of engine cooUng water circulates from the flow control 
valve 9 which can adjust the circulating load of cooling water, and by the command from a control 
unit 41, whenever [ its / cooling / of EGR gas ] increases, so that it increases a circulating load 
through a control valve 9. 

[0029] The inhalation-of-air path near the suction port is equipped with the swirl control valve (not 
shown) which has predetermined notching for promotion of combustion. If this swirl control valve is 
closed by the control unit 41 in a low rotation low loading region, the rate of flow of the inhalation 
of air inhaled in a combustion chamber will increase, and a swirl will be generated by it in a 
combustion chamber. 

[0030] A combustion chamber is a major-diameter toroidal combustion chamber (not shown). This is 
what did not extract an inlet port but formed the piston cavity in the shape of a cylinder from the 
crestal plane of a piston to the pars basilaris ossis occipitalis, and in order to make mixing of air and 
a fuel good further so that resistance may not be given to the swirl which flows in while circling 
from the outside of a piston cavity at a compression stroke anaphase, the cone section is formed in 
the center of a pars basilaris ossis occipitalis. By the cylinder-like piston cavity to which this inlet 
port is not extracted, the swirl generated by the above-mentioned swirl bulb etc. is diffused out of a 
cavity from the inside of a piston cavity in connection with a piston descending in a combustion 
process, and a swirl is maintained also out of a cavity. 

[0031] An engine is equipped with the common rail-type fuel injection equipment 10. The 
configuration of the common rail-type fuel injection equipment 10 is also well-known (refer to 73rd 
page - the 77th page of the 13 th internal combustion engine symposixmi lecture collected works), and 
is outlined by drawing 2 . 

[0032] This fuel injection equipment 10 mainly consists of a fuel tank 11, the fuel-supply path 12, 
the supply pump 14, a common rail (accumulator) 16, and a nozzle 17 prepared for every gas 
column, and once the fuel pressurized with the supply pump 14 is stored in an accumulator 16 
through the fuel-supply path 15, the high-pressure fuel of an accumxilator 16 is distributed to the 
nozzle 1 7 for several gas column minutes. 

[0033] A nozzle 17 The fuel-supply path 24 to the retum spring 23 and the oil pressure piston 22 
which energize the fuel-supply path 20 to a needle valve 18, the nozzle room 19, and the nozzle 
room 19, a retainer 21 , the oil pressure piston 22, and a needle valve 18 in the direction of clausilium 
(it is a lower part in drawing), the cross valve infixed in this path 24 (Solenoid valve) At the time of 
OFF of a cross valve 25 when it becomes from 25 etc. at, the paths 20 and 24 in a nozzle are open 
for free passage at, and a high-pressure fuel is led to both the oil pressure piston 22 upper part and 
the nozzle room 1 9 (a free passage of Ports A and B) Although a needle valve 1 8 is in a taking-a-seat 
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condition since the projected net area of the oil pressure piston 22 is [ Ports B and C ] larger than the 
projected net area of a needle valve 18 to cutoff If a cross valve 25 will be in ON condition (cutoff 
and Ports B and C are open for free passage for Ports A and B), the fuel of the oil pressure piston 22 
upper part will return, it will be returned to a fuel tank 1 1 through a path 28, and the fuel pressure 
which acts on the oil pressure piston 22 will decline. A needle valve 18 goes up and a fuel is injected 
by this from the nozzle hole at the tip of a nozzle, if a cross valve 25 is again returned to an OFF 
condition - the oil pressure piston 22 the high-press\ire fuel of an accumulator 16 --**** — him — 
4c4c4c:^*4:«*** is complctcd. That is, the injection initiation stage of a fuel is adjusted by the change- 
over stage to ON from OFF of a cross valve 25, and fuel oil consimiption is adjusted by ON time 
amoxmt, and if the pressure of an accumulator 16 is the same, fuel oil consumption will increase, so 
that ON time amount becomes long. 26 is a check valve and 27 is an orifice. 
[0034] In order to adjust the pressure accumulation room pressure force to this fuel injection 
equipment 10 further, the path 1 3 to which the fuel breathed out from the supply pump 14 is returned 
is equipped with a pressure regulating valve 3 1 . This regulator valve 3 1 opens and closes the passage 
of a path 13, and adjusts the pressure accumulation room pressure force by adjusting the fuel 
discharge quantity to an accumulator 16. The rate of fuel injection becomes high, so that the rate of 
fuel injection changes and the fuel pressure of an accumulator 16 becomes high with the fuel 
pressure (injection pressxire) of an accumulator 16. 

[0035] In the control unit 41 into which the signal from the sensor 35 for the accelerator opening 
sensor 33, the sensor 34 which detects an engine speed and whenever [ crank angle ], and gas 
column distinction, and a coolant temperature sensor 36 is inputted, according to an engine speed 
and accelerator opening, the target preassure force of target fiiel oil consumption and an accumulator 
1 6 is calculated, and feedback control of the fuel pressure of an accumulator 1 6 is carried out 
through a pressure regulating valve 3 1 so that the pressure accumulation room pressure force 
detected by the pressure sensor 32 may be in agreement with this target preassure force. 
[0036] Moreover, corresponding to the calculated target fuel oil consumption, he controls ON time 
amoimt of a cross valve 25, and also is trying to obtain the predetermined injection initiation stage 
according to a service condition by controlUng the change-over stage to ON of a cross valve 25. For 
example, fuel injection timing (injection initiation stage) of a fuel is delayed even to the piston top 
dead center (TDC) so that the ignition-delay period of an injection fuel may become long by the low 
rotation low loading side of a high EGR rate. Generating of the smoke in a high EGR rate region is 
suppressed by changing the temperature of the combustion chamber of an ignition stage into a low- 
temperature condition, and increasing a premixed combustion ratio by this delay. On the other hand, 
fuel injection timing is advanced as rotational speed and a load become high. This advances fuel 
injection timing, in order for whenever [ ignition-delay crank angle ] (value which converted the 
time amount of an ignition delay into whenever [ crank angle ]) to become large in proportion to the 
increment in an engine speed and to obtain a predetermined ignition stage at the time of a low EGR 
rate, even if the time amount of an ignition delay is fixed. 

[0037] Drawing 1 is equipped with a variable-capacity turbosupercharger in the flueway 2 of the 
opening lower stream of a river of return and the EGR path 4. An exhaust gas turbine 52 is made to 
introduce into the nozzle opening (tilt condition) which raises the rate of flow of the exhaust air 
introduced into an exhaust gas turbine 52 in a low rotation side so that it may be what formed the 
adjustable nozzle 53 which drives this with an actuator 54 at the scrolling inlet port of an exhaust gas 
turbine 52 and charge pressure predetermined [ a low rotation region to ] in the adjustable nozzle 53 
may be obtained by the control imit 41 that there is no resistance [ exhaust air ] at a high rotation 
side, and it controls to nozzle opening (full open condition). 

[0038] A duty control signal is made and this duty control signal is outputted to a pressure control 
valve 56 so tiiat the above-mentioned actuator 54 may consist of a diaphragm actuator 55 which 
drives the adjustable nozzle 53 following control pressure, and a pressure control valve 56 which 
adjusts the control pressure to this diaphragm actuator 55 and the opening rate of the adjustable 
nozzle 53 may tum into the target opening rate Rvnt obtained as mentions later. 
[0039] In view of the viewpoint of charge pressxire control, the role of charge pressure control of 
EGR control is played physically. That is, charge pressure also changes by changing the amoimt of 
EGR(s). On the contrary, if charge pressure is changed, since exhaust gas pressure will change, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



JP,2002.1 15553,A [DETAILED DESCRIPTION] 



Page 6 of 30 



amount of EGR(s) will also change and charge pressure and the amount of EGR(s) cannot be 
controlled independently. Moreover, it is the disturbance on the control to each other often. In 
addition, when changing one side, in order to secure control precision, it is resuiting another side, but 
since it must stop having to re-suit another side after resuiting another side, it is difficult [ it ] to 
secure the control precision of a transient by this approach. 

[0040] Thus, to the top where suitable adaptation ~ there is the need of changing nozzle opening if 
each other is affected and the amount of EGR(s) is changed - is difficult for charge pressure and the 
amount of EGR(s), since both control precision falls, especially a transient In a control unit 41, target 
intake air flow tQac is calculated according to a service condition. He is trying to set up the target 
opening rate Rvnt of the adjustable nozzle 53 which is the actuation desired value of a 
turbosupercharger from the amount Qec of real EGR(s) which is the value and real EGR rate Megrd 
which performed delay processing to this target intake air flow tQac, the amount of target EGR(s), or 
target EGR rate Megr. 

[0041] Moreover, when a feedback field is appointed for charge pressure control (refer to drawing 
71 ), feedback control (PI control) is performed so that a real inhalation air content may be in 
agreement with target intake air flow in the field, and the integral correction value of the feedback 
control reaches a balance, a study value is calculated based on the integral correction value. In case 
integral correction value is transposed to a study value, only a part to have transposed to the study 
value is subtracted from an integral compensation value in the following cycle, and it is made not to 
change total correction value, since the stability of a real inhalation air content (real charge pressure) 
may fall by the disturbance by study actuation resulting from the response delay of an engine 
inhalation-of-air system even if stable [ by the usual study approach / at the time of feedback 
control ] in that case. 

[0042] The contents of this control performed by the control unit 41 are explained according to the 
following flow charts. In addition, drawing 3 [ which is mentioned later ] - drawing 40 , drawing 54 
(only steps 1-3), drawing 59 (only steps 1 and 2), drawing 62 , drawing 87 - Fig. 102 is the same as 
that of the place which is precedingly applied equipment (refer to Japanese Patent Application No. 
No. 233124 [ 1 1 to ]), and has already been proposed. 

[0043] First, drawing 3 is for calculating the target fuel oil consumption Qsol, and is performed for 
every input of a REF signal (being the reference phase signal of a crank angle a 4-cylinder engine 
every 1 80 degrees and a six cylinder engine each signal in every 120 degrees). 
[0044] By reading an engine speed Ne and the accelerator opening CI at steps 1 and 2, and searching 
with step 3 the map which makes drawing 4 the contents based on these [ Ne and CI ] etc., the basic 
fuel oil consumption Mqdrv is calculated, at step 4, increase-in-quantity amendment by engine- 
coolant water temperature etc. is performed to this basic fiiel oil consumption Mqdrv, and the value 
after amendment is set up as target fuel oil consumption Qsol. 

[0045] Drawing 5 is for calculating the opening area Aev of the EGR valve 6, and is performed for 
every input of a REF signal. 

[0046] In addition, drawing 5 is a main routine and, as for the big flow of control, the subroutine is 
prepared to processing of each step according to the step of illustration. Therefore, below, it explains 
focusing on the subroutine. 

[0047] Drawing 7 (subroutine of step 1 of drawing 5 ) is for calculating the amount Tqec of target 
EGR(s) per cylinder, and is performed for every input of a REF signal. 

[0048] At steps 1 and 2, the inhalation air content Qacn and target EGR rate Megr per cylinder are 
calculated. 

[0049] Here, the flow of drawing 8 explains the operation of Qacn, and the flow of drawing 1 1 
explains the operation of Megr. 

[0050] From the inhalation air content QasO which reads an engine speed Ne at step 1 in drawing 8 , 
and is acquired from this engine speed Ne and air flow meter [to 005 1 [ first, ]] 
[Equation 1] QacO=(QasO/Ne) xKCON#, however KCON#: Calculate the inhalation air content 
QacO per cylinder by the formula of constant **. 

[0052] The above-mentioned air flow meter 39 (refer to drawing 1 ) is formed in the inhalation-of-air 
path 3 of the compressor upstream, and in order to perform delay processing for a transportation lag 
from an air flow meter 39 to collector section 3a, at step 3, the value of QacO in fi-ont of L (however. 
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L integral constant) time is calculated as an inhalation air content Qacn per cylinder in a collector 
inlet-port section 3a location. And at step 4, it is [0053] to this Qacn. 

[Equation 2] Qac=Qacn-lx(l-KINxKVOL)+QacnxKINxKVOL however a KIN:vol\imetric- 
efficiency equivalent value, KVOL:VE/NCA/M, VEidisplacement, NC:gas-column number, 
VM:inhalation-of-air system volume, Qacn-1 : Calculate the inhalation air content Qac per cylinder 
in an inlet- valve location (this inhalation air content is called for short by the "cylinder inhalation air 
content" below.) by the formula (formula of first-order lag) of the last Qac**. Tliis is for 
compensating the dynamics from collector inlet-port section 3a to an inlet valve. 
[0054] The flow of drawing 9 explains detection of the inhalation air content QasO of the above- 
mentioned number 1 type right-hand side. The flow of drawing 9 is performed every 4ms. 
[0055] Inhalation air content QasO d is calculated by searching with step 1 the electrical-potential- 
difference-flow rate translation table which reads the output voltage Us of an air flow meter 39, and 
makes drawing 10 the contents at step 2 fi-om this Us etc. Furthermore, weighted average processing 
is performed to this QasOd at step 3, and that weighted average processing value is set up as an 
inhalation air content QasO. 

[0056] Next, in drawing 1 1 , engine-speed Ne, the target fuel oil consumption Qsol, and the engine- 
coolant water temperature Tw are read at step 1 . Radical Motome label EGR rate Megrb is 
calculated by searching with step 2 the map which makes drawing 12 the contents fi-om an engine 
speed Ne and the target fuel oil consumption Qsol etc. In this case, a radical Motome label EGR rate 
becomes so large that it becomes the field where engine operating fi-equency is high, i.e., low 
and low loading (low injection quantity), and is made small at the time of the high power which a 
smoke tends to generate. 

[0057] Next, by searching with step 3 the table which makes drawing 13 the contents fi-om the 
cooling water temperature Tw etc., the water temperature correction factor Kegr tw of a radical 
Motome label EGR rate is calculated. And it sets to step 4 and is [0058] fi*om a radical Motome label 
EGR rate and this water temperature correction factor. 

[Equation 3] Target EGR rate Megr is computed by the formula of Megr=MegrbxKegr tw. 
[0059] At step 5, it judges whether an engine condition is in a high-order detonation condition. 
However, the judgment of this complete explosion is later mentioned by the flow of drawing 14 . 
[0060] At step 6, it sees whether it is a high-order detonation condition, and when judged with this 
processing being ended as it is in a high-order detonation condition, and not being in a high-order 
detonation condition, this processing is ended, using target EGR rate Megr as 0. 
[0061] Also in order to perform EGR control after high-order detonation of an engine and to secure 
the stable startability before high-order detonation by this, EGR does not have a line crack. 
[0062] Drawing 14 is for judging engine complete explosion. An engine speed Ne is read at step 1 , 
and the high-order detonation judging slice level NRPMK equivalent to this engine speed Ne and 
high-order detonation rotational speed is compared in step 2. When the Ne is larger, it is judged as 
complete explosion, and it progresses to step 3. Here, Counter Tmrkb is compared with 
predetermined time TMRKBP, and when Counter Tmrkb is larger than predetermined time, 
processing is ended as what progressed and detonated completely to step 4. 

[0063] On the other hand, at step 2, when the Ne is smaller, it progresses to step 6, Covinter Tmrkb is 
cleared, and processing is ended by step 7 as what will be in a high-order detonation condition. 
Moreover, at step 2, even when larger than Ne, when Coxmter Tmrkb is smaller than predetermined 
time, by step 3, a counter is incremented at step 5 and it is judged that it is not complete explosion. 
[0064] By these, an engine speed is beyond a predetermined value (for example, 400rpm), and it 
judges with what detonated completely when the condition of a parenthesis was continued over 
predetermined time. 

[0065] Thus, when ending the cylinder inhalation air content Qacn by drawing 8 and ending the 
operation of target EGR rate Megr by drawing 1 1 , it is [0066] fi'om return and both to step 3 of 
drawing 7 . 

[Equation 4] The amount Mqec of demand EGR(s) is calculated by the formula of 

Mqec=QacnxMegr. 

[0067] [0068] which makes KINxKVOL a weighted average multiplier to this Mqec at step 4 
[Equation 5] Rqec=MqecxKINxKVOL+Rqecn-lx (1 -KINxKVOL) however a KIN:volumetric- 
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efficiency equivalent value, KVOL:VE/NCA/M, VErdisplacement, NC: gas-column number, 
VM:inhalation-of-air system volume, Rqecn-1 ; Calculate the intemiediate-processing-intemiediate- 
treatment value (weighted average efficiency) Rqec by the formula of the last intermediate- 
processing-intermediate-treatment value **, and it is step 5 using this Rqec and the amount Mqec of 
demand EGR(s), and is [0069]. 

[Equation 6] Tqec=MqecxGKQEC+Rqecn- 1 x (1-GKQEC), however GKQEC: Amend by 
progressing by the formula of progress amendment gain **, and calculate the amount Tqec of target 
EGR(s) per cylinder. Since there is delay (EGR valve 6 -> collector section 3a -> namely, an inlet 
manifold -> delay of the capacitive component of an inlet valve) of an inhalation-of-air system to 
desired value, steps 4 and 5 perform progress processing for this delay. 

[0070] Next, drawing 15 and drawing 16 are for calculating target intake air flow tQac, and are 
performed for every (every [ for example, ] 1 0ms) fixed time amount. 

[0071] When drawing 15 is made into the 1st operation gestalt and drawing 16 is made into the 2nd 
operation gestalt, with two operation gestalten, a difference is in the parameter used for calculating 
the target opening rate Rvnt of the adjustable nozzle 53 (in the 1st operation gestalt, the target 
opening rate Rvnt of the adjustable nozzle 53 is calculated based on real EGR rate Megrd based on 
the amount Qec of real EGR(s) with the 2nd operation gestalt). 

[0072] In addition, since the subroutine is prepared to processing of each step by the main routine, 
drawing 15 and drawing 16 are also explained focusing on the subroutine. 

[0073] Drawing 17 ( drawing 15 , subroutine of step 1 of drawing 16 ) is for calculating a real EGR 
rate, and is performed every 10ms. Target EGR rate Megr (it has obtained by drawing 1 1 ) is read at 
step 1, and the time consteint equivalent value Kkin for collector capacitance is calculated at step 2. 
The flow of drawing 18 explains the operation of this Kkin. 

[0074] By searching the map which reads Megrdn-1[%] which is the last value of engine-speed Ne 
and the real EGR rate which it target- fuel-oil-consumption-Qsol(s) and is mentioned later at step 1 , 
among these makes drawing 19 the contents in step 2 in drawing 18 (subroutine of step 2 of drawing 
17 ) from Ne and Qsol etc., the volumetric-efficiency equivalent basic value Kinb is calculated, and 
it is [0075] at step 3. 

[Equation 7] Kin=Kinbxl/(l+Megrdn-l/100) 

The volumetric-efficiency equivalent value Kin is calculated by the ** type. Since volumetric 
efficiency decreases by EGR, this is made to amend the part. 

[0076] Thus, the value which multiplied by KVOL (step 4 reference of drawing 8 ) which is the 
constant of a ratio of the inhalation-of-air system volume and cylinder capacity in step 4 is calculated 
as a time constant equivalent value Kkin for collector capacitance to calculated Kin. 
[0077] Thus, if the operation of Kkin is ended, return, this Kkin, and target EGR rate Megr will be 
used for step 3 of drawing 17 , and it is [0078], 

[Equation 8] Megrd==MegrxKkinxNexKE2#+Megrdn-lx (l-KkinxNexKE2#) however 
Kkin:KinxKVOL#, a KE2#:constant, Megrdn-1: Perform delay processing and unit conversion (per 
cylinder -> per unit time amount) to coincidence by the formula of the last Megrd**, and calculate 
EGR rate Megrd in an inlet- valve location. It is a value for unit conversion of NexKE2# of the right- 
hand side of several 8 formulas. In order that this Megrd may answer by first-order lag to target EGR 
rate Megr, this Megrd is called "real EGR rate" below. 

[0079] Drawing 20 ( drawing 15 , subroutine of step 2 of drawing 16 ) is for calculating target intake 
air flow tQac. An engine speed Ne, real EGR rate Megrd, and the target fuel oil consumption Qsol 
are read at step 1 , and step 2 compares Megrd and predetermined value MEGRL V#. 
[0080] It is a value (for example, 0.5) for predetermined value MEGRL V# to judge the existence of 
actuation of EGR here, when it is Megrd>MEGRLV#, it judges that it is the actuation region of 
EGR, and progresses to steps 3, 4, and 5, and to this, when it is Megrd<=MEGRLV#, it judges that it 
is the non-operating region of EGR, and progresses to step 6. Since there is a demand of wanting to 
treat identically to the case where EGR is not performed also when EGR of a minute amount is 
performed, that MEGRL V# is not 0 responds to this. 

[008 1 ] When it is the actuation region of EGR, the target-intake-air-flow basic value tQacb is 
calculated by searching with step 3 the map which makes drawing 2 1 the contents from an engine 
speed Ne and real EGR rate Megrd etc. If engine rotations are certain conditions, the time when a 
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real EGR rate is larger will increase target intake air flow like drawing 2 1 . 
[0082] By searching with step 4 the map which makes drawing 22 the contents from Ne and Qsol 
etc., the correction factor ktQac of target intake air flow is calculated, and the value which multiplied 
the above-mentioned target-intake-air-flow basic value by this correction factor is computed as target 
intake air flow tQac. A correction factor ktQac is for meeting the demand of wanting to change 
target intake air flow by the service condition (Ne, Qsol). 

[0083] On the other hand, when it is the non-operating region of EGR, it progresses to step 6 and 
target intake air flow tQac is calculated by searching the map which makes drawing 23 the contents 
from Ne and Qsol etc. 

[0084] Drawing 24 (subroutine of step 3 of drawing 15 ) is for calculating the amount of real EGR 
(s). The time constant equivalent value Kkin for the inhalation air content Qacn per cylinder in a 
collector inlet-port section 3a location (it has obtained at step 3 of drawing 8 ), target EGR rate 
Megr, and collector capacitance is read at step 1 . Among these, from Qacn and Megr, it is step 2 and 
- is [0085]. 

[Equation 9] The amount QecO of EGR(s) per cylinder in a collector inlet-port section 3a location is 
calculated by the formula of QecO=QacnxMegr, and it sets to step 3 using this QecO and Kkin, and is 
[0086]. 

[Equation 10] Qec=QecOxKkinxNexKE#-f Qecn- 1 x (l-KkinxNexKE#) however Kkin: KinxKVOL, a 
KE#:constant, Qecn-1 : By the formula of the last Qec**, perform delay processing and unit 
conversion (per cylinder -> per imit time amoimt) to coincidence like flie several 8 above-mentioned 
formulas, and calculate the amoimt Qec of cylinder inhalation EGR(s). It is a value for unit 
conversion of NexKE# of the right-hand side of several 10 formulas. This Qec calls this Qec "the 
amount of real EGR(s)" below in order to answer by first-order lag to the amount Tqek of target 
EGR(s) (it mentions later by drawing 40 ). Moreover, above Qac which answers by first-order lag to 
target intake air flow tQac is called "real inhalation air content" below. 

[0087] Drawing 25 (subroutine of step 2 of drawing 5 ) is for calculating two feedback correction 
factors KqacOO and KqacO and EGR rate-of-flow study correction factors Kqac which are used for 
the operation of the amount of EGR(s), and the operation of the rate of flow (the rate of flow of this 
EGR gas is only hereafter called "EGR rate of flow") of EGR gas (gas which flows an EGR valve), 
and is performed for every input of a REF signal. 

[0088] First, target intake air flow tQac, the real inhalation air content Qac, engine-speed Ne, and the 

target fuel oil consumption Qsol are read at step 1 . 

[0089] At step 2, it is [0090] from target intake air flow tQac. 

[Equation 11] tQacd=tQacxKINxKVOLxKQA#+tQacdn-lx (l-KINxKVOLxKQA#) however a 
KIN:volumetric-efficiency equivalent value, KVOL:VE/NCA^M, VEidisplacement, NC:gas-colimm 
number, VM:inhalation-of-air system volume, a KQA#:const2int, tQacdn-1: Calculate the target- 
intake-air-flow delay processing value tQacd by the formula (formula of first-order lag) of the last 
Qacd**. This performs delay processing so that two feedback correction factors KqacOO and KqacO 
or study values Rqac which are later mentioned for the supply delay of the air accompanying the 
existence for the inhalation-of-air system volume may not become large. 

[0091] Various feedback-related flags are read at step 3. These setup is explained from the flow of 
drawing 26 , drawing 27 , and drawing 28 . 

[0092] Drawing 26 , drawing 27 , and drawing 28 are performed for every (every [ for example, ] 
1 0ms) fixed time amount independently of drawing 25 . 

[0093] Drawing 26 is for setting up the feedback authorization flag fefl3. Engine-speed Ne, the target 
fiiel oil consumption Qsol, real EGR rate Megrd, and water temperature Tw are read at step I . 
[0094] the judgment of feedback authorization conditions — step 2- it carries out by checking every 
one contents of S and 8, when each items of all are fiilfilled, fe^back is permitted, and feedback is 
forbidden when at least one is contrary. Namely, step 2:Megrd is over predetermined value 
MEGRFB# (that is, actuation region of EGR). Step 3: Tw is over predetermined value TWFBL# (for 
example, about 30 degrees C). Step 4: Qsol is over predetermined value QSOLFBL# (a fiiel cut has 
not been carried out). Step 5: Step 8 to which Ne is over predetermined value NEFBL# (it is not the 
rotational-speed region which becomes an engine failure) : When the feedback initiation counter 
Ctrfl^ is over predetermined value TMRFB# (for example, value for less than 1 second). In order to 
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permit feedback at step 9, it is referred to as feedback authorization flag fefb=l, otherwise, it shifts to 
step 10, and it is referred to as feedback authorization flag fefl>=0 in order to forbid feedback. 
[0095] In addition, a feedback initiation counter is counted up at the time of formation of steps 2-5 
(step 6), and resets a feedback initiation counter at the time of the failure of steps 2-5 (step 7). 
[0096] Drawing 27 is for setting up the study value reflection authorization flag felm2. Engine-speed 
Ne, the target fuel oil consumption Qsol, real EGR rate Megrd, and water temperature Tw are read at 
step 1 . 

[0097] the judgment of study value reflection authorization conditions — step 2- it carries out by 
checking every one contents of 5 and 8, when each items of all are fulfilled, reflection of a study 
value is permitted, and when at least one is contrary, reflection of a study value is forbidden. 
Namely, step 2:Megrd is over predetermined value MEGRLN2# (that is, actuation region of EGR). 
Step 3: Tw is over predetermined value TWLNL2# (for example, about 20 degrees C). Step 4: Qsol 
is over predetermined value QSOLLNL2# (a fuel cut has not been carried out). Step 5: Step 8 to 
which Ne is over predetermined value NELNL2# (it is not the rotational-speed region which 
becomes an engine failure) : When the study value reflection counter Ctrln2 is over predetermined 
value TMRLN2# (for example, about 0.5 seconds), In order to permit reflection of a study value at 
step 9, it considers as the study value reflection authorization flag feln 2= 1 , otherwise, it shifts to 
step 10, and in order to forbid reflection of a study value, it considers as the study value reflection 
authorization flag feln 2= 0. 

[0098] In addition, a study value reflection counter is counted up at the time of formation of steps 2- 
5 (step 6), and is reset at the time of the failure of steps 2-5 (step 7). 

[0099] Drawing 28 is for setting up the study authorization flag felm. Engine-speed Ne, the target 
fiiel oil consumption Qsol, real EGR rate Megrd, and water temperature Tw are read at step 1 . 
[0100] the judgment of study authorization conditions — step 2- it carries out by checking every one 
contents of 7 and 10, when each items of all are fiilfilled, study is permitted, and study is forbidden 
when at least one is contrary. Namely, step 2:Megrd is over predetermined value MEGRLN# (that is, 
actuation region of EGR). Step 3: Tw is over predetermined value TWLNL# (for example, about 70- 
80 degrees C). Step 4; Qsol is over predetermined value QSOLLNL# (a fuel cut has not been carried 
out). Step 5: Ne is over predetermined value NELNL# (it is not the rotational-speed region which 
becomes an engine failure). Step 6 : It is the step 7:study value reflection authorization flag felm 2= 
1 which is feedback authorization flag feft>=l. Step 10 : When the study delay counter Ctrln is over 
predetermined value TMRLN# (for example, about 4 seconds). In order to permit study at step 1 1 , it 
is referred to as study authorization flag feln=l, otherwise, it shifts to step 12, and it is referred to as 
study authorization flag feln=0 in order to forbid study. 

[0101] In addition, a study delay counter is counted up at the time of formation of steps 2-7 (step 8), 
and is reset at the time of the failure of steps 2-7 (step 9). 

[0102] The feedback authorization flag fefb is seen at step 4 to drawing 25 among retum and three 
flags set up by doing in this way. The feedback correction factor KqacOO of the amount of EGR(s) 
and the feedback correction factor KqacO of the EGR rate of flow are calculated at steps 5 and 6 at 
the time of fefb=l. On the other hand than step 4, it progresses to steps 7 and 8 at the time of fefb=0, 
and it is set to Kqac 00= 1 and Kqac 0= 1 (when forbidding feedback). 

[0103] Here, the flow of drawing 29 explains the operation of the amount feedback correction factor 
KqacOO of EGR(s), and the flow of drawing 32 explains the operation of the EGR rate-of-flow 
feedback correction factor KqacO. 

[0104] In drawing 29 (subroutine of step 5 of drawing 25 ), the target-intake-air-flow delay 
processing value tQacd, the real inhalation air content Qac, engine-speed Ne, the target fuel oil 
consumption Qsol, and water temperature Tw are first read at step 1 . 

[0105] By searching with step 2 the map which makes drawing 30 the contents from Ne and Qsol 
etc., by searching the table which makes [ the amendment gain Gkfb of an EGR flow rate ] drawing 
31 the contents for the water temperature correction factor Kgfbtw of amendment gain from Tw at 
step 3 again etc., it calculates, respectively, it sets to step 4 using these, and is [0106]. 
[Equation 1 2] The amount feedback correction factor KqacOO of EGR(s) is calculated by the formula 
of KqacOO=(tQacd/Qac -1) xGkfbxKgfbtw +1. 

[0107] (tQacd/Qac -1) of the 1st term of the right-hand side of this formula is an error rate from a 
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target-intake-air- flow delay processing value, it is adding 1 to this, and KqacOO becomes a value 
centering on 1 . Several 1 2 formulas are proportioned in error proportion from a target-intake-air- 
flow delay processing value, and calculate the amovint feedback correction factor KqacOO of EGR(s). 

[0108] Next, in drawing 32 (subroutine of step 6 of drawing 25 ), the target-intake-air-flow delay 
processing value tQacd, the real inhalation air content Qac, engine-speed Ne, the target fuel oil 
consumption Qsol, and water temperature Tw are read at step 1 . 

[0109] By searching with step 2 the map which makes drawing 33 the contents from Ne and Qsol 
etc., by searching the table which makes [ the amendment gain Gkfbi of the EGR rate of flow ] 
drawing 34 the contents for the water temperature correction factor Kgfbitw of amendment gain 
from Tw at step 3 again etc., it calculates, respectively, it sets to step 4 using these, and is [01 10]. 
[Equation 13] RqacO=(tQacd/Qac -1) xGkfbixkGfbitw-fRqacOn-1, however RqacOn-1: Update the 
error rate RqacO by the formula of the last RqacO**, and compute the value which added 1 in step 5 
to this error rate RqacO as a feedback correction factor KqacO of the EGR rate of flow Cqe (it 
mentions later by drawing 38 ). 

[01 1 1] This is proportioned in the addition value (integral value) of the error rate (tQacd/Qac -1) 
from a target-intake-air- flow delay processing value, and calculates the EGR rate-of-flow feedback 
correction factor KqacO (integral control). 

[0112] Like drawing 30 and drawing 33 , having made amendment gain into the value according to a 
service condition (Ne, Qsol) is based on the following reason. Since hunting is produced by the 
service condition also in the same gain or it is not generated, in the field which produces hxmting, it 
is for making amendment gain small. The value is made small like drawing 3 1 and drawing 34 for 
attaining stabilization of the engine in the unstable low-water-flow temperature range of engine 
rotation at the time of low water temperature (before warming-up completion). 
[0113] Thus, if the operation of the amotmt feedback correction factor KqacOO of EGR(s) and the 
EGR rate-of-flow feedback correction factor KqacO is ended, the study value reflection authorization 
flag felm2 will be seen at return and step 9 to drawing 25 . It progresses to step 1 0 (when permitting 
reflection of a study value), and at the time of the study reflection authorization flag felm 2= 1, the 
error rate study value Rqac is read by searching the study map of drawing 35 from Ne and Qsol, and 
it calculates the value which added 1 to this as an EGR rate-of-flow study correction factor Kqac. On 
the other hand than step 9, it progresses to step 1 2 at the time of the study reflection authorization 
flag felm 2= 0, and it is set to EGR rate-of-flow study correction factor Kqac=l (when forbidding 
reflection of a study value). 

[0114] Then, the study authorization flag felm is seen at step 13. If it is study authorization flag 
felm= 1 , it will progress to step 1 4 (when permitting study), 1 will be subtracted from the EGR rate- 
of-flow feedback correction factor KqacO, and it will consider as the error rate Rqacn. On the other 
hand than step 13, when it is study authorization flag felm=0, it progresses to step 15 and is referred 
to as error rate Rqacn=0 (when forbidding study). 

[0115] Thus, based on the error rate Rqacn for which it asked, the error rate study value Rqac is 
updated at step 16. The flow of drawing 36 explains renewal of this study value. 
[01 16] In drawing 36 (subroutine of step 16 of drawing 25 ), the error rate Rqacn, engine-speed Ne, 
and the target fuel oil consumption Qsol are read at step 1. It calculates by searching with step 2 the 
map which makes drawing 37 the contents for the study rate Tclm from Ne and Qsol etc. At step 3, 
the error rate study value Rqac is read from the study map of above-mentioned drawing 35 from Ne 
and Qsol. It is step 4 and is [01 17]. 

[Equation 14] Rqacn=RqacnxTclmH-Rqacn- 1 x (1-Tclm) however the error rate study value after 
renewal of Rqacn:, Rqacn- 1 : The formula of error rate study value (= study value read-out value) ** 
before updating performs weighted average processing, and store the study value after updating in 
the study map of drawing 35 at step 5 (the value after updating is overwritten to the value before 
updating). 

[0118] Drawing 38 (subroutine of step 3 of drawing 5 ) is for calculating the EGR rate of flow Cqe. 
[01 19] The amount Qec of real EGR(s), real EGR rate Megrd, the real inhalation air content Qac, the 
EGR rate-of-flow feedback correction factor KqacO, and the EGR rate-of-flow study correction 
factor Kqac are read at steps 1 and 2, and it sets to step 3, and is [0120]. 
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[Equation 15] The EGR rate of flow Cqe is calculated by computing the value which amended the 
amount Qec of real EGR(s) as an amoimt Qec h of amendment fruit EGR(s), and searching with 
KqacO and Kqac the map which makes drawing 39 the contents in step 8 from this amount Qec h of 
amendment fruit EGR(s), and real EGR rate Megrd by the formula of Qec h=QecxKqacxKqacO. In 
addition, steps 4-7 which were not explained are mentioned later. 

[0121] Since the property of the EGR rate of flow of drawing 39 shows that non-linearity is strong 
and the sensibility of feedback of EGR is different according to a service condition, the EGR rate-of- 
flow feedback correction factor KqacO is considered as feedback in the amoimt Qec of real EGR(s) 
used for retrieval of the rate-of-flow map so that the difference of the amount of feedbacks to a 
service condition may become small. 

[0122] However, since it is a field [ win ], if the adaptation error of a map produces the part near the 
right end at which the inclination of a property becomes sudden in drawing 39 , and there is an 
adaptation error, in response to the effect of the adaptation error, the EGR valve-opening opening 
area Aev will change. That is, since an adaptation error arises in Cqe in Aev=Tqek/Cqe (it mentions 
later by drawing 40 ) which is the formula which calculates the EGR valve-opening opening area 
Aev, in order to cope with this, it is necessary to amend a part for the rate-of-flow error also to the 
amount Tqek of target EGR(s). Therefore, what was newly introduced is the above-mentioned 
amount feedback correction factor KqacOO of EGR(s), and has amended the amount Tqek of target 
EGR(s) at step 2 of drawing 40 mentioned later by this KqacOO. 

[0123] In this case, since the number 12 above-mentioned formula which is a formula which 
calculates KqacOO is proportioned in error proportion from a target-intake-air-flow delay processing 
value and calculates KqacOO, this proportional control can amend it immediately to the adaptation 
error of the EGR rate-of-flow map of drawing 39 . For example, it will be set to Kqac 00= 
(tQacd/Qac -1) +1, if it is after amendment gain Gkfb=l and warming-up completion and thinks in 
number 12 formula, since it is easy. In this case, if the real inhalation air content Qac is smaller than 
tQacd as desired value, KqacOO will serve as a bigger value than 1 , and the quantity of the amount 
Tqek of target EGR(s) will be immediately decreased by this. If the quantity of the amount Tqek of 
target EGR(s) is decreased immediately, new air volume (inhalation air content) will increase 
relatively, and it will be completed by the real inhalation air content Qac to tQacd as desired value 
by this. 

[0124] Steps 4-7 of drawing 38 which were not explained are parts which set up the initial value at 
the time of actuation initiation of EGR. Specifically, step 4 compares 0 with the amount Qec h of 
amendment finit EGR(s). When it is Qec h=0 (at that is, the time of im-operating [ of EGR ]), it 

progresses to step 5 and is [0125]. 

[Equation 16] Qec h=QacxMEGRL#, however MEGRL#: Set up the amount Qec h of amendment 
fiaiit EGR(s) by the formula of constant **. Similarly, step 6 compares 0 with real EGR rate Megrd, 
and it is step 7 at the time of Megrd=0, and is [0126]. 

[Equation 17] Real EGR rate Megrd is set up by the formula of Megrd=MEGRL#. 
[0127] Although it is zero with the EGR rate of flow which passes the EGR valve 6 at the time of the 
close by-pass bulb completely of the EGR valve 6 being natural, several 16 formulas and several 17 
formulas consider the thing at the time of actuation initiation of EGR, and set up the initial value of 
the parameter used for the operation of the rate of flow. The value of MEGRL# is 0.5 as mentioned 
above. If it furthermore states, since it differs (therefore, also in case of the EGR rates of flow), the 
differential pressure before and behind the EGR valve at the time of actuation initiation of EGR will 
cope with this by the service condition. In this case, the differential pressure before and behind the 
EGR valve at the time of actuation initiation of EGR is related to the real inhalation air content Qac. 
Then, the operation precision of the EGR rate of flow at the time of actuation initiation of EGR 
improves by giving the initial value of Qec h in proportion to Qac by several 16 formulas. 
[0128] Drawing 40 (subroutine of step 4 of drawing 5 ) is for calculating the EGR valve-opening 
opening area Aev. At step 1 , the amount Tqec of target EGR(s), the amount feedback correction 
factor KqacOO of EGR(s), and the EGR rate of flow Cqe are read per cylinder. It is [0129] to the 
value (Tqec/KqacOO) which amended the amo\int Tqec of target EGR(s) with the amount feedback 
correction factor KqacOO of EGR(s) per cylinder at step 2. 

[Equation 1 8] The amount [ Tqek=Tqecx(Ne/KCON#)/KqacOO, however ] feedback correction 
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factor of KqacOO:EGR(s), KCON#: The formula of constant *♦ performs unit conversion (per 
cylinder -> per unit time amount), calculate the amount Tqek of target EGR(s), set step 3 from this 
amount Tqek of target EGR(s), and the EGR rate of flow Cqe, and it is [0130] . 
[Equation 1 9] The EGR valve-opening opening area Aev is calculated by the formula of 
Aev=Tqek/Cqe. 

[013 1] Thus, the duty control signal to a pressure control valve 5 is made, and this duty control 
signal is outputted to a pressure control valve 5 so that the obtained EGR valve-opening opening area 
Aev may be changed into the amount of lifts of the EGR valve 6 by searching the table which makes 
drawing 6 the contents in the flow which is not illustrated etc. and it may become this amount of 
EGR valve lifts. 

[0132] Next, drawing 41 is for calculating the control-command duty value Dtyvnt given to an 
actuator 54, and is performed for every (every [ for example, ] 1 0ms) fixed time amount. Since 
drawing 41 is also a main routine, it explains focusing on the subroutine ciirrently prepared to 
processing of each step. 

[0133] Drawing 42 (subroutine of step 1 of drawing 41 ) is for setting up the exaggerated boost 
judging flag FOVBST. Here, an exaggerated boost is the phenomenon in which the actual value of 
charge pressure becomes large across a supercharge limitation, when moving an actuator 54 to the 
side (side to which charge pressure starts) which closes the adjustable nozzle 53 to change of a 
service condition. 

[0134] First, real EGR rate Megrd is read into Nen-k and Qsoln-k which are a value in front of 
engine-speed Ne, the target fiiel oil consumption Qsol, the real inhalation air contents Qac, and these 
k (integral constant) cycles, and a Qacn-k list at step 1 . 

[0135] At step 2, the real inhalation air content Qac and real EGR rate Megrd are used, and it is 
[0136]. 

[Equation 20] Qcyl=Qacx (1+Megrd/lOO) 

Capacity Qcyl [mg/st.cyl] inhaled by the ** type in a cylinder is calculated. The 2nd term 
(QacxMegrd/lOO) of the right-hand side of several 20 formulas is the amoimt of real EGR(s), and 
makes what applied this amount of real EGR(s) to the real inhalation air content Qac (new air 
volume) the capacity inhaled in a cylinder. 

[0137] In addition, as an amount of real EGR(s), the amount Qec of real EGR(s) of drawing 24 may 
be used (therefore, at this time, it becomes Qcyl=Qac+Qec). 
[0138] At step 3, it is [0139]. 

[Equation 21] Qexh=(Qac+QsolxGKQFVNT#) xNe/KCON# however a GKQFVNT#:conversion 
factor, KCON#: Calculate the real displacement Qexh [mg/st.cyl] by the formula of constant **. 
This considers that the sum total of the part and the real inhalation air content Qac which the fuel of 
Qsol bums and are exhausted is displacement (the rise of temperature is disregarded). Here, since the 
unit of Qsol is [mm3/st.cyl], it has changed the unit of Qexh into the same unit as Qac [mg/st.cyl] by 
carrying out the multiplication of conversion factor GKQFVNT# [mg/nmi3] to this. Moreover, the 
multiplication of Ne/KCON# is carried out for performing conversion to [g/s] from [mg/st.cyl], 
[0140] At step 4, the difference of Ne, Qsol, Qac, and the value in front of k cycle is computed as the 
engine-speed variation DNE, the fiiel-oil-consumption variation DQSOL, and real inhalation air 
content variation DQAC, respectively, and it judges whether an exaggerated boost occurs at steps 5- 
7 based on these engine-speeds Ne and the target fixel oil consumption Qsol. Namely, they are step 
5:Ne>= predetermined value KNEOB# and DNE>= predetermined value KDNEOB#. They are Step 
6:Qsol>= predetermined value KQFOB# and DQSOL>= predetermined value KDQFOB#. it is Step 
7:DQAC>= predetermined value KDQACOB# ~ exaggerated [ progress / when any are 
materialized, judge with an exaggerated boost occurring, and / to steps 1 1 and 12 and ], while being 
referred to as boost judging flag FOVBT=l The exaggerated boost timer TMROB is reset 
(TMROB=0). 

[0141] This flag FOVBST is used for the operation of the target rate basic value RvntO, and the 
target rate basic value RvntO of a bigger value than the time of flag FOVBT=0 calculates it on the 
conditions that an inhalation air content and the amount of EGR(s) are the same, at the time of flag 
FOVBT=l so that it may mention later by drawing 54 and drawing 59 . Since the adjustable nozzle 
53 is closed and, as for the target rate basic value RvntO, charge pressure becomes high so that this 
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value becomes small, at the time of flag FOVBT=l, the adjustable nozzle 53 will be made more into 
an aperture side from the time of flag FOVBT=0 (charge pressure stops being able to start easily), 
and an exaggerated boost will be controlled by this. Namely, for the time of flag FOVBT=l, the time 
of flag FOVBT=0 is usually to this at the operation time at the time of exaggerated boost control. 
[0142] The exaggerated boost timer TMROB is for measuring the elapsed time after Flag FOVBT is 
switched to 1 . In addition, although not illustrated, reset of this timer TMROB considers only as the 
timing which sets Flag FOVBT to 1 from 0, and it carries out through [ of 2nd henceforth ] 
(processing of step 12 is flown). The timer value increases Timer TMROB with time amoxmt by 
reset of this timer that what is necessary is just to constitute from an internal timer of CPU. 
[0143] If the change at the time of breaking in an accelerator pedal rapidly is shown in drawing 43 in 
model, the timing which judges generating of an exaggerated boost is flag FOVBT=l early each time 
at the order of the target fuel oil consumption Qsol, an engine speed Ne, and the real inhalation air 
content Qac. If it is going to judge generating of an exaggerated boost only based on the real 
inhalation air content Qac, since the timing of a judgment is late, since a delay exaggerated boost 
may occur, dealing with an exaggerated boost will add the target fuel oil consumption Qsol and an 
engine speed Ne as a parameter for an exaggerated boost judging, and this will bring the timing of an 
exaggerated boost judging forward, when treading in of an accelerator pedal is rapid. 
[0144] In addition, it is shown by the case where Qsol serves as a small value in response to the limit 
of a smoked limit in early stages of the transient so that drawing 43 may understand well the time lag 
of three persons' (Qsol, Ne, Qac) signal. Therefore, although the timing of a judgment will be greatly 
overdue when are accompanied by fuel limit of a smoked limit in this way and it is going to judge 
generating of an exaggerated boost only based on the real inhalation air content Qac, according to 
this operation gestalt, when accompanied by fuel limit of a smoked limit, it is bom in time 
allowances to management of exaggerated boost control, and an exaggerated boost can be protected 
certainly. 

[0145] When neither of the three above-mentioned conditions shown in steps 5-7 is materialized, it 
progresses to step 8 from steps 5, 6, and 7 of drawing 42 , and by searching the map which makes 
drawing 44 the contents from the real displacement Qexh, the amount TQcyl of exaggerated boost 
judging inspired gas is calculated, and step 9 of drawing 42 compares above amount Qcyl of cylinder 
inspired gas and this TQcyl. Also when Qcyl is more than TQcyl, it judges with an exaggerated 
boost occurring, and processing of steps 1 1 and 12 is performed. 

[0146] On the other hand, since an exaggerated boost does not occur when Qcyl is under TQcyl, 
from step 9, it progresses to step 10 and is referred to as excess boost judging flag FOVBST=0. 
[0147] As shown in drawing 44 , the amount TQcyl of exaggerated boost judging inspired gas is a 
property which becomes a crest type mostly to the real displacement Qexh. This takes into 
consideration the effectiveness property of a turbosupercharger shown in drawing 45 . That is, since 
effectiveness eta will fall if effectiveness eta (new air volume) increases and the real displacement 
Qexh is further increased as the real displacement Qexh increases from a small value by the 
turbosupercharger in drawing 45 , TQcyl is set up according to this. In addition, an axis of ordinate is 
a pressure ratio (manifold pressure Pm / atmospheric pressure Pa). 

[0148] Moreover, it is so desirable that atmospheric pressure Pa becomes low also with the same real 
displacement Qexh to make TQcyl small (refer to drawing 44 ). 

[0149] Drawing 46 is for (the subroutine of step 2 of drawing 41 ) to set up the exaggerated boost 
discharge shift flag FCLROB. The reason for having introduced this flag FCLROB is as follows. 
Only time amount (exaggerated boost control time amount TTMROB mentioned later) 
predetermined in control of an exaggerated boost is performed. However, when the adjustable nozzle 
53 is shut immediately and it returns to a side (side to which charge pressure starts) just because the 
time amount passed, there is a possibility that it may become a cause and may cause an exaggerated 
boost. Then, this exaggerated boost discharge shift flag FCLROB is introduced, and the adjustable 
nozzle 53 is made to return slowly to the location before exaggerated boost control initiation at the 
period have become from 0 with a change and excess boost discharge shift flag FCLROB=l to 1 
about this exaggerated boost discharge shift flag FCLROB at the timing (that is, timing end 
exaggerated boost control) carry out the exaggerated boost judging flag FOVBST as 0 from 1, as 
shown to drawing 47 . 
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[0150] If a flow is explained concretely, at step 1 of drawing 46 , the exaggerated boost timer 
TMROB and the exaggerated boost judging flag FOVBST will be seen. Since it is [ exaggerated 
boost ] under control when the exaggerated boost timer TMROB is below the exaggerated boost 
control time amount TTMROB, or when it is excess boost judging flag FOVBST=l, it progresses to 
step 4 and the condition of excess boost judging flag FOVBST=l is continued. 
[0151] On the other hand, while carrying out as excess boost judging flag FOVBST=0 in order to 
progress to steps 2 and 3 from step 1 , to end control of an exaggerated boost and to retum to normal 
at the time of operation when other (for example, when it is no longer the conditions which an 
exaggerated boost generates while having controlled the time of the exaggerated boost timer 
TMROB exceeding the exaggerated boost control time amoimt TTMROB, and the exaggerated 
boost), the exaggerated boost clear timer TMRCLROB is reset (TMRCLROB=0). 
[0152] The exaggerated boost clear timer TMRCLROB is for measuring the elapsed time after being 
set to excess boost judging flag FOVBST=0, In addition, although not illustrated, reset of this timer 
TMRCLROB is also made only into the timing from which the exaggerated boost judging flag 
FOVBST switched to 0 from 1, and carries out through [ of 2nd henceforth ] (step 3 is flown). The 
timer value increases with time amount by reset of this timer that what is necessary is just to 
constitute from an internal timer of these timers TMRCLROB and CPU. 

[0153] Step 5 compares this timer TMRCLROB and the exaggerated boost discharge transit time 
TTMRCLROB. Since it is TMRCLROB<TTMRCLROB inmiediately after resetting Timer 
TMRCLROB, it progresses to step 7, and it is set to excess boost discharge shift flag FCLROB=l . 
[0154] From next time (that is, after 10ms), it progresses with steps 1, 2, and 5, and Timer 
TMRCLROB is compared with the exaggerated boost discharge transit time TTMRCLROB. If 
processing of step 7 is repeated and Timer TMRCLROB exceeds TTMRCLROB soon while 
TMRCLROB is below TTMRCLROB, from step 5, it will progress to step 6 and will be referred to 
as excess boost discharge shift flag FCLROB=0. It usually shifts by this at the time of operation. 
[0155] The above-mentioned exaggerated boost control time amount TTMROB and the exaggerated 
boost discharge transit time TTMRCLROB which were used for drawing 46 are always (every [ for 
example, ] 1 0ms) calculated, as drawing 48 and drawing 51 showed, respectively. 
[0156] By searching with step 1 the map which makes drawing 49 the contents from the engine- 
speed variation DNE and the fuel-oil-consumption variation DQSOL, if it explains from drawing 48 
first, the exaggerated boost-control time amount basic value TTMROBO Moreover, the correction 
factor KTMROB of exaggerated boost-control time amount is calculated by searching with step 2 the 
map which makes d rawing 50 the contents from the gap from the amount TQcyl of exaggerated 
boost judging inspired gas of the real inhalation air content variation DQAC and the amount Qcyl of 
cylinder inspired gas. These products are calculated as exaggerated boost control time amount 
TTMROB in step 3. In addition, since the operation approach of DQSOL, DNE, DQAC, Qcyl, and 
TQcyl is the same as that of drawing 42 , it is not shown in the flow of drawing 48 . 
[01 57] Enlarging the exaggerated boost-control time amount basic value TTMROBO is based on the 
following reason, so that DNE and DQSOL are large, as shown in drawing 49 . It is easy to produce 
an exaggerated boost, so that change of the target fiiel oil consumption Qsol as an engine speed Ne 
or an engine load is large. Then, it is made for exaggerated boost control time amount to become 
long (so that for it to be got blocked and for DNE and DQSOL to be large), so that change of Ne or 
Qsol is large. Since an exaggerated boost also tends to generate enlarging the value of a correction 
factor KTMROB, so that DQAC and Qcyl-TQcyl are large like drawing 50 so that the gap (that is, 
Qcyl-TQcyl) from change (that is, DQAC) and the decision value of the real inhalation air content 
Qac is large, it is made for exaggerated boost control time amount to become long according to this. 
[0158] By searching with step 1 the table which makes drawing 52 the contents from the 
atmospheric pressure Pa detected by the atmospheric pressure sensor 38 (refer to drawing 1 ), if it 
moves to drawing 51 , next, the exaggerated boost discharge transit time basic value TTMRCLROBO 
Moreover, the correction factor KTMRCLROB of exaggerated boost discharge transit time is 
calculated by searching with step 2 the table which makes drawing 5 3 the contents from the real 
displacement Qexh (it has obtained at the drawing 42 step 3). These products are calculated as 
exaggerated boost discharge transit time TTMRCLROB at step 3. 

[0159] Having enlarged the exaggerated boost discharge transit time basic value TTMRCLROBO is 
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based on the following reason on the conditions (for example, high ground) to which an atmospheric 
pressure Pa becomes low like drawing 52 . Since displacement becomes large according to the 
differential pressure of an exhaust pressure and atmospheric pressure, displacement becomes large 
on the conditions that atmospheric pressure is low, and the work which a turbosupercharger performs 
according to this becomes large (it becomes easy to produce an exaggerated boost). Then, it is made 
for the exaggerated boost discharge transit time basic value TTMRCLROBO to become large on the 
conditions that an atmospheric pressure Pa is low. Since an exaggerated boost becomes easy to 
produce that the real displacement Qexh enlarged the correction factor KTMRCLROB of 
exaggerated boost discharge transit time in the field beyond a predetermined value like drawing 53 
from the place where the real displacement Qexh exceeded the predetermined value, it is made for 
exaggerated boost discharge transit time to become large in the field in which the real displacement 
Qexh exceeded the predetermined value according to this. 

[0160] Drawing 54 and drawing 59 (subroutine of step 3 of drawing 4 1 ) are for calculating the 
target opening rate Rvnt of the adjustable nozzle 53 ( drawing 54 is the 1 st operation gestalt and 
drawing 59 is the 2nd operation gestalt). 

[0161 ] Here, the opening rate of the adjustable nozzle 53 is the ratio of a current nozzle area to the 
nozzle area at the time of fiiU open of the adjustable nozzle 53. Therefore, in an opening rate, an 
opening rate becomes 0% 1 00% at the time of a close by-pass bulb completely at the time of full 
open of the adjustable nozzle 53. The reason for adopting an opening rate is for giving versatility (it 
considering as the value which is not related to the capacity of a turbosupercharger). Of course, it is 
fumace ******** even if it adopts the opening area of an adjustable nozzle. 
[0162] In addition, charge pressure becomes high, so that the turbosupercharger of an operation 
gestalt has the smallest charge pressure at the time of full open, and an opening rate is small, since it 
is the thing of the type as for which charge pressure becomes the highest at the time of a close by- 
pass bulb completely. 

[0163] First, if it explains from the way of drawing 54 of the 1st operation gestalt, target intake air 
flow tQac, the amoimt Qec of real EGR(s), engine-speed Ne, the target fuel oil consumption Qsol, 
and target EGR rate Megr will be read at step 1 , 
[0164] At steps 2 and 3, it is [0165]. 

[Equation 22] tQasO=(tQac+QsolxQFGAN#) xNe/KCON#, QesO=(Qec+QsolxQFGAN#) 
xNe/KCON# however QFGAN#:gain, KCON# : by two formulas of constant ** The inhalation air 
content equivalent value tQasO (this inhalation air content equivalent value is hereafter called 
"setting inhalation air content equivalent value") for setting up a target opening rate basic value. The 
amount equivalent value QesO (this amount equivalent value of EGR(s) is hereafter called "amount 
equivalent value of setting EGR(s)") of EGR(s) for similarly setting up a target opening rate basic 
value is calculated. In several 22 formulas, adding QsolxQFGAN# to tQac and Qec enables it to 
perform load amendment to a setting inhalation air content equivalent value and the amount 
equivalent value of setting EGR(s), and it adjusts the sensibility by gain QFGAN#. Moreover, 
Ne/KCON# is a value for changing into the inhalation air content per unit time amoxmt, and the 
amount of EGR(s). 

[0166] Steps 4-10 are based on target EGR rate Megr and the exaggerated boost judging flag 
FOVBST. <1> At Megr>= predetermined value KEMRAV# and the time of FOVBST=l (at the time 
of the actuation region of EGR, and exaggerated boost control) <2> At Megr>= predetermined value 
KEMRAV# and the time of FOVBST=0 (at the time [ The actuation region of EGR and usually ] of 
operation) <3> At Megr< predetermined value KEMRAV# and the time of FOVBST=l (at the time 
of the non-operating region of EGR, and exaggerated boost control) <4> It is the part which divides 
in the case of [ at Megr< predetermined value KEMRAV# and the time of FOVBST=0 (at the time / 
The non-operating region of EGR and usually / of operation) ] four, and sets up the optimal opening 
rate for each four **** as a target opening rate basic value RvntO (actuation desired value of a 
supercharger). That is, at the time of <1>, the target opening rate basic value RvntO is set up by 
searching with step 8 the map which similarly makes drawing 56 the contents from tQasO and tQesO 
again at the time of <2> by searching with step 7 the map which makes drawing 55 the contents from 
the setting inhalation air content equivalent value tQasO and the amount equivalent value tQesO of 
setting EGR(s). By searching with step 10 similarly the map which makes drawing 57 the contents 
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from tQasO and the target fuel oil consumption Qsol at the time of <3>, the target opening rate basic 
value RvntO is set up by searching with step 9 the map which similarly makes drawing 58 the 
contents from tQasO and Qsol again at the time of <4>. 

[0167] On the other hand, it replaces with the amount equivalent value QesO of setting EGR(s), and 
only the point using target EGR rate Megr is different from the 1st operation gestalt in the way of 
drawing 59 of the 2nd operation gestalt (therefore, there is no step 3 of drawing 54 ). That is, the 
target opening rate basic value RvntO is set up by searching with step 8 the map which makes 
drawing 61 the contents from tQasO and Megr again at the time of <2> by searching with step 7 the 
map which makes drawing 60 the contents from tQasO and Megr at the time of <1>. 
[0168] Since others are the same as that of the 1st operation gestalt, explanation of a flow is omitted. 
[0169] Here, although an axis of ordinate is different from drawing 55 and drawing 56 , since the 
properties of drawing 60 and drawing 6 1 are not drawing 55 , drawing 56 , and the changing thing 
fundamentally, they explain the property of the target opening rate basic value RvntO in the way of 
drawing 55 and drawing 56 . 



[0170] The target opening rate basic value is made small, so that the amount equivalent value QesO 
of setting EGR(s) increases in the field on the right-hand side of [ big ] the setting inhalation air 
content equivalent value tQasO, as shown in drawing 55 and drawing 56 . This is because a smoke 
will occur if new mind will decrease that much if the amoxmt of EGR(s) increases, and an air-fuel 
ratio inclines to a rich side by this, so it is necessary to make a target opening rate basic value small, 
and to raise charge pressure so that the amovmt of EGR(s) increases. 

[0171] Moreover, the inclination of the target opening rate basic value represented with drawing 55 
and drawing 56 is common to fuel consumption serious consideration and exhaust air serious 
consideration, and the difference among both is in a concrete numeric value. For example, since the 
minimum numeric value in this drawing is a value which a turbosupercharger commits efficiently, to 
being the same also as the example of a setting of fiiel consumption serious consideration, and the 
example of a setting of exhaust air serious consideration, in the field where a numeric value is large, 
it differs in the example of a setting of fuel consumption serious consideration, and the example of a 
setting of exhaust air serious consideration, and when it is the conditions that tQasO and QesO are the 
same, the example way of a setting of fuel consumption serious consideration becomes large. In 
addition, a target opening rate basic value can also be made into the example of a setting of 
acceleration serious consideration. 

[0172] Here about any of three properties, fuel consumption serious consideration, exhaust air 
serious consideration, and acceleration nature serious consideration, are adopted When it collects by 
drawing 62 and explains (however, they are the above <1> and the case of <2>), this drawing is the 
basis of the conditions that an engine speed and an engine torque are certain. When an EGR rate is 
made different by size and smallness, it is shown how fuel consxunption, exhaust air (NOx and PM), 
and an inhalation air content change. Even when an engine speed and an engine torque are the same 
than this drawing, it turns out that the opening area of the adjustable nozzle from which fuel 
consumption serves as best, and the opening area of the adjustable nozzle from which exhaust air 
serves as best differ from the opening area of the adjustable nozzle from which an inhalation air 
content serves as max (that is, acceleration nature serves as best), respectively. What is necessary is 
to make an engine speed and an engine torque different, to ask for much data of opening area 
(opening rate) with which fuel consumption serves as best, and just to assign these data to the map 
which makes tQasO and QesO (Megr) a parameter anew, in order to follow, for example, to create the 
property of fuel consumption serious consideration. 

[0173] Next, the target opening rate basic value at the time of exaggerated boost control (at the 1st 
operation gestalt, it is drawing 60 and referring to drawing 57 in drawing 55 , drawing 57 , and the 
2nd operation gestalt) is usually made larger than the target opening rate basic value at the time of 
operation (it is drawing 61 and referring to drawing 58 in drawing 56 , drawing 58 , and the 2nd 
operation gestalt at the 1st operation gestalt). This is because what is necessary is just to make it the 
side (side which enlarges RvntO) which opens for exaggerated boost control, the side 53, i.e., the 
adjustable nozzle, which weakens charge pressure. 

[01 74] In addition, a setup of a target opening rate basic value is not restricted to the above- 
mentioned thing. Although the target opening rate basic value is set up like drawing 55 and drawing 
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56 with the 1 st operation gestalt from the setting inhalation air content equivalent value tQasO and 
the amount equivalent value QesO of setting EGR(s), it may replace with this and you may set up 
from target intake air flow tQac and the amoxint Qec of real EGR(s). Furthermore, it may replace 
with this and you may set up from target intake air flow tQac and the amount of target EGR(s) 
(QecO). Although similarly the target opening rate basic value is set up like drawing 60 and drawing 
61 widi the 2nd operation gestalt from the setting inhalation air content equivalent value tQasO and 
target EGR rate Megr, it may replace with this and you may set up from target intake air flow tQac 
and real EGR rate Megrd. Furthermore, it may replace with this and you may set up from target 
intake air flow tQac and target EGR rate Megr. 

[0175] Thus, if the target opening rate basic value RvntO which is the actuation desired value of a 
supercharger is set up based on target intake air flow tQac and real EGR rate Megrd based on target 
intake air flow tQac and the amoimt Qec of real EGR(s) Even if the amoimt of target EGR(s) (QecO) 
and target EGR rate Megr which are the control-objectives value of EGR equipment change The 
target intake air flow which makes the optimal fiiel consumption, exhaust air, and acceleration nature 
will be obtained, the controllability of a turbosupercharger including a transient and EGR equipment 
can improve, and each other engine performance can fiilly be demonstrated by this. Moreover, 
simplification of adaptation and simplification of logic are also possible. 
[0176] Even if the amount of target EGR(s) and target EGR rate Megr change to especially a 
transient in step By the time the amount Qec of real EGR(s) and real EGR rate Megrd catch up with 
the amount of target EGR(s), or target EGR rate Megr, there will be delay. Although the target intake 
air flow which an error arises in the target opening rate basic value RvntO by the gap from the 
amount of target EGR(s) or target EGR rate Megr, and makes the optimal fuel consimiption, exhaust 
air, and acceleration nature is no longer obtained If the amount Megrd of real EGR(s) which is the 
value which performed delay processing for the amount Qec of real EGR(s) which is the value which 
faced setting up the target opening rate basic value RvntO, and performed delay processing to the 
amount of target EGR(s) to target EGR rate Megr again is used Also in a transient, a 
turbosupercharger is controllable so that the target intake air flow which makes the optimal fuel 
consumption, exhaust air, and acceleration nature is obtained. 

[0177] In drawing 54 , the exaggerated boost discharge shift flag FCLROB is seen at step 1 1 . It 
progresses to step 13 at the time of FCLROB=l (at the time of exaggerated boost discharge shift), 
and is [0178]. 

[Equation 23] Rvnt=(lA^MRCLROB#) xRvntO+(l- (irrMRCLROB#)) xRvntn-1 however a 
TMRCLROB#:time constant, Rvntn-1 : By the formula of the last Rvnt**, perform delay processing 
to the target opening rate basic value RvntO, and calculate the target opening rate Rvnt. Since the 
processing at the time of this exaggerated boost discharge shift has a possibility that it may become a 
cause and may cause an exaggerated boost when it shuts the adjustable nozzle 53 suddenly and 
returns it to a side (side to which charge pressure starts) after making the adjustable nozzle 53 the 
aperture side (side to which charge pressure does not start) at the time of exaggerated boost control, 
the adjustable nozzle 53 is slowly returned to a closing side. 

[0179] flag FCLROB=0 [ and ] - becoming (exaggerated boost discharge shift being completed) ~ 
from step 1 1 , it progresses to step 12 and let the target opening rate basic value RvntO be the target 
opening rate Rvnt as it is. 

[0180] Drawing 63 (subroutine of step 4 of drawing 41 ) performs progress processing in order to 
compensate the dynamics of an inhalation-of-air system to the target opening rate Rvnt for which it 
asked as mentioned above. 

[0181] The response delay of the new air volume to the control-command value to an actuator 54 
Since it consists of response delay of the response delay of the gas flow of pumping, a turbo lug, and 
actuator 54 itself, Response delay of the gas flow of pumping which included the turbo lug in the 
response delay of the gas flow of pumping with this operation gestalt, dissociated with the response 
delay of actuator 54 itself, and includes a turbo lug (this delay is called below "response delay of a 
supercharger and pumping".) Progress processing is independently performed to each response delay 
of actuator 54 itself. 

[0182] Among these, in drawing 63 , progress processing is performed only in consideration of the 
response delay of a supercharger and pumping (the progress processing only in consideration of the 
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response delay of actuator 54 itself is referring to drawing 85 ). In this case, since it depends for the 
time constant of the response delay of a supercharger and pumping on displacement greatly, it 
progresses with the progress amendment gain Gkvnt, and displacement is set up for the time constant 
equivalent value Tcvnt of amendment as a parameter. Furthermore, since the time constant of a 
response was different by the case where it moves to the case where it moves to the side which opens 
the adjustable nozzle 53, and a closed side, it should respond to each ***♦. It explains in full detail 
below. 

[01 83] In drawing 63 , the target opening rate Rvnt, the target-intake-air-flow delay processing value 
tQacd, the target fuel oil consumption Qsol, and an engine speed Ne are read at step 1 , and it is 
[0184] at step 2. 

[Equation 24] Tqexh=(tQacd+QsolxQFGAN#) xNe/KCON# however QFGAN#:gain, KCON#: 
Calculate the real displacement equivalent value Tqexh [mg/st.cyl] by the formula of constant **. 
This Tqexh is a value which replaces with target intake air flow tQac in the formula of the upper 
case which calculates the setting inhalation air content equivalent value tQasO of the several 22 
formulas, and is acquired using the target-intake-air-flow delay processing value tQacd. This makes 
the signal which changes with the almost same time constant as a time constant in case actual 
displacement answers. For example, if the change at the time of making the target fuel oil 
consumption Qsol increase in step is shown in drawing 64 , the real displacement equivalent value 
Tqexh (refer to the continuous line of the bottom) follows with a sufficient response to change (refer 
to the broken line of the bottom) of actual displacement. 

[0185] Step 3 of drawing 63 compares Cavntn-1 which is the target opening rate Rvnt and the last 
estimated opening rate. Here, the estimated opening rate Cavnt is the weighted average efficiency of 
the target opening rate Rvnt, as stated just in the back (step 1 1 reference of drawing 63 ). 
[0186] If it is Rvnt>Cavntn -1, (while moving to the side which opens the adjustable nozzle 53) It 
progresses to steps 4 and 5 and the value TGKVNTO which searched and obtained the table which 
makes drawing 65 the contents from the real displacement equivalent value Tqexhd is progressed. 
The amendment gain Gkvnt Progress, set up the value TTCVNTO which similarly searched and 
obtained the table which makes drawing 67 the contents fi-om the real displacement equivalent value 
Tqexhd as a time constant equivalent value Tcvnt of amendment, and this is received. When it is 
Rvnt<Cavntn -1, (while moving to the side which closes the adjustable nozzle 53) It progresses to 
steps 7 and 8 and the value TGKVNTC which searched and obtained the table which makes drawin g 
66 the contents from the real displacement equivalent value Tqexhd is progressed. The amendment 
gain Gkvnt It progresses and the value TTCVNTC which similarly searched and obtained the table 
which makes drawing 68 the contents from the real displacement equivalent value Tqexhd is set up 
as a time constant equivalent value Tcvnt of amendment. Moreover, if Rvnt and Cavntn-1 are the 
same, in order to progress to steps 9 and 10 and to secure the stability of progress processing, the last 
progress amendment gain and the time constant equivalent value of progress amendment are 
maintained. 

[0187] The above-mentioned table values TGKVNTO and TGKVNTC which define the progress 
amendment gain Gkvnt are values which become so large that the real displacement equivalent value 
Tqexhd becomes small as shown in drawing 65 and drawing 66 . Since the response delay of a 
supercharger and pumping becomes large so that displacement is small, a small displacement region 
progresses and this enlarges amendment gain Gkvnt. moreover, since charge pressure is hard for the 
way moved to a closed side to stand and it is necessary to enlarge amendment gain, there is making 
the table value larger than the case ( drawing 65 ) where it moves to the side which opens the way in 
the case ( drawing 66 ) of moving to the side which closes the adjustable nozzle 53, even when the 
real displacement equivalent value Tqexhd is the same. 

[0188] The above-mentioned table values TTCVNTO and TTCVNTC which define the time 
constant equivalent value Tcvnt of progress amendment are values which become so small that the 
real displacement equivalent value Tqexhd becomes small as shown in drawing 67 and drawing 68 . 
Since the time constant of the response delay of a supercharger and pumping becomes large so that 
displacement is small, as for this, a small displacement region enlarges a time constant (therefore, the 
time constant equivalent value Tcvnt in the relation between a time constant and the inverse number 
small [ a small displacement region ]). moreover, since to move to a closed side is [ the time 
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constant ] larger, making the table value smaller than the case ( drawing 67 ) where it moves to the 
side which opens the way in the case ( drawing 68 ) of moving to the side which closes the 
adjustable nozzle 53, even when the real displacement equivalent value Tqexhd is the same doubles 
with this. 

[01 89] The time constant equivalent value Tcvnt of the progress amendment for which carried out in 
this way at step 1 1 of drawing 63 , and it asked, and the target opening rate Rvnt are used, and it is 
[0190]. 

[Equation 25] Cavnt=RvntxTcvnt+Cavntn- 1 x (1-Tcvnt), however Cavntn-1: Calculate the estimated 
opening rate Cavnt by the formula of the last Cavnt**, set from this value and the target opening rate 
Rvnt to step 12, and it is [0191]. 

[Equation 26] Avnt f=GkvntxRvnt-(Gkvnt-l) xCavntn- 1 , however Cavntn-1 : Amend by progressing 
by the formula of the last Cavnt**, and calculate the amount Avnt f of feedforward of a target 
opening rate. The progress processing of steps 1 1 and 12 itself is fundamentally [ as the progress 
processing shown in steps 4 and 5 of drawing 7 ] the same. 
[0192] Furthermore at step 13 of drawing 63 , it is [0193], 

[Equation 27] The time constant of Rvnte=RvntxTCVNT#+(l-TCVNT#) xRvnten- 1 , ho wever the 
response delay of the TCVNT#: actuator 54, Rvnten-1 : By the formula of the last Rvnte**, perform 
delay processing to the target opening rate Rvnt, and calculate the real opening rate Rvnte. Since 
time constant TCVNT# of the response delay of actuator 54 itself does not change also when moving 
an actuator 54 to the aperture side of the adjustable nozzle 53, and also when moving to a closing 
side, it is constant value. 

[0194] This real opening rate Rvnte is used for the operation (step 7 of drawing 72 , drawing 76 ) of 
PI gain opening rate correction factor Gkvavnt for a setup of the feedback gain mentioned later, and 
the operation (step 9 of drawing 80 , drawing 83 ) of the opening rate reflection multiplier Gkvntlav 
used in the reflection field of an opening rate study value. 

[0195] Drawing 69 (subroutine of step 5 of drawing 41 ) is for calculating opening rate correction 
value (the amount Avnt fb of feedbacks and opening rate study value (Ravlr) of an opening rate), and 
is performed for every (every 1 0ms) fixed time amount. Although drawing 69 is a subroutine, since 
it is preparing the low-ranking subroutine further to processing of each step of drawing 69 to 
drawing 41 , it is explained focusing on the subroutine of this low order. 

[01 96] Drawing 70 (subroutine of step 1 of drawing 69 ) is for performing the authorization judging 
of feedback of an opening rate. 

[0197] First, at step 1, it finds whether it is in the feedback field of an opening rate. As shown in 
drawing 71 , feedback fields (it outlines by a diagram in F/area B) are low loading and a field except 
the field of a low flow rate. In this field, it is from the ability of most new air volume not to be 
changed to have removed low loading and the field of a low flow rate, even if it changes the opening 
rate of the adjustable nozzle 53 (that is, the sensibility of the new air volume to change of an opening 
rate is small). This can raise the stability of inhalation air content control (charge pressure control) in 
the field where the sensibility of the displacement to change of an opening rate is small. 
[0198] In addition, the hysteresis field is established in the boundary of a feedback field and a non- 
feeding back field. 

[0199] the case where a service condition (Ne, load) is in a feedback field — step 2 of drawing 70 — 
feedback field flag FVNFBNEQF=1 — carrying out — otherwise, — coming — step 3 — said — it is 
referred to as flag FVNFBNEQF=0. 

[0200] At steps 4-6, it judges whether they are the feedback authorization conditions of an opening 
rate based on FCLPVNDTYn-1 and air flow meter failure flag FDGMAF which are target EGR rate 
Megr and the last value of the command opening rate clamp flag FCLPVNDTY (it mentions later by 
drawing 85 ). That is, it is step 6:FDGMAF=1 which is step 5:FCLPVNDTYn-l=l which is step 
4:Megr> predetermined value KVNFBMEGR# (actuation region of EGR) (at the time of KURA 
MPU of the conunand opening rate Avnt) (at the time of failure of an air flow meter), 
when ******** is materialized, in order to progress to step 8 and to forbid feedback of an opening 
rate — feedback authorization flag FVNFB=0 — carrying out case it is other — step 7 — progressing 
— said — it is referred to as flag FVNFB=1 . 

[0201] It is from the following reason to forbid feedback of an opening rate in the actuation region of 
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EGR. Since feedback control of whenever [ EGR valve-opening ] is carried out in the actuation 
region of EGR, if feedback control also of the opening rate of the adjustable nozzle 53 is carried out 
in this field, since hvmting by interference of two feedback control will arise, it is for avoiding this. 
[0202] When the command opening rate Avnt is clamped, forbidding feedback is based on the 
following reason. That the command opening rate Avnt is clamped is the case where it is completed 
by change of the command opening rate Avnt so that it may mention later (step 2 of drawing 85 , 9 
reference). Therefore, it is because it is not necessary to carry out feedback control of the opening 
rate any more when the command opening rate Avnt is clamped. Moreover, feedback is forbidden at 
the time of failure of an air flow meter because [ of fail-safe ]. 

[0203] Drawing 72 (subroutine of step 2 of drawing 69 ) is for setting up the feedback gain used for 
the feedback control of an opening rate. 

[0204] At step 1, the target-intake-air-flow delay processing value tQacd, the real inhalation air 
content Qac, the real displacement equivalent value Tqexhd, and the real opening rate Rvnte are 
read. 

[0205] The feedback authorization flag FVNFB is seen at step 2. When it is flag FVNFB=1 
(feedback control of an opening rate is performed), it sets to step 4, and it is [0206]. 
[Equation 28] By the formula of EqacO=Qac-tQacd, the control error EqacO from the desired value 
(tQacd) of the real inhalation air content Qac is calculated. 

[0207] Here, with both these operation gestalten, although the target intake air flow tQac set up by 
the service condition serves as a target in feedback control as it is in the usual feedback control, since 
it is a controlled system with big dead time and time constant of a response, the control error EqacO 
is searched for like several 28 formulas as desired value [ in / for the target-intake-air-flow delay 
processing value tQacd / feedback control ] (the same is said of step 4 of drawing 77 mentioned 
later). 

[0208] On the other hand, when it is flag FVNFB=0 (feedback control of an opening rate is not 
performed), it progresses to step 3, and it considers as the control error Eqac 0= 0. 
[0209] The proportional gain basic value GkvntpO and the integral gain basic value GkvntiO are 
calculated by searching with step 5 the table which makes drawing 73 and drawing 74 the contents 
from the control error EqacO. In drawing 73 and drawing 74 , the neutral zone is formed for 
acquiring the control stability near the desired value. 

[02 1 0] By searching with steps 6 and 7 of drawing 72 the table which makes drawing 75 the contents 
from tiie real displacement equivalent value Tqexhd, by searching the table which makes drawing 76 
the contents for the displacement correction factor Gkvqexh of PI gain from the real opening rate 
Rvnte again, the opening rate correction factor Gkvavnt of PI gain is calculated, and it sets to step 8, 
and is [0211]. 

[Equation 29] Proportional gain Gkvntp and the integral gain Gkvnti are calculated by the formula of 
Gkvntp=GkvntpOxGkvqexhxGkvavnt and Gkvnti=GkvntiOxGkvqexhxGkvavnt**. 
[02 1 2] As shown in drawing 75 , the displacement correction factor Gkvqexh of PI gain is a value 
which becomes so small that the real displacement equivalent value Tqexhd becomes large, this is 
because it is easier to bring it from a small displacement side close to a target a large displacement 
side even when the change width of face of the opening rate of the adjustable nozzle 53 is the same, 
so it may be smaller than a small displacement side a large displacement side as a correction factor. 
[0213] Like drawing 76 , the opening rate correction factor Gkvavnt of PI gain is a value which 
becomes so small that the real opening rate Rvnte becomes small. It is because charge pressure 
stands from the side (side with the large real opening rate Rvnte) which the adjustable nozzle 53 is 
opening, so the way of the side (side with the small real opening rate Rvnte) which the adjustable 
nozzle 53 has closed needs to make a correction factor small so that the adjustable nozzle 53 has also 
closed according to this that the way of the side which the adjustable nozzle 53 has closed changed a 
little opening rate of the adjustable nozzle 53, since new air volume changes sensitively. 
[0214] Drawing 77 (subroutine of step 3 of drawing 69 ) is for calculating the amount Avnt fb of 
feedbacks of an opening rate. 

[021 5] After calculating the control error Eqac according to the value of the feedback authorization 

flag FVNFB like steps 1-4 of drawing 72 at steps 1-4, it is step 5, and it is [0216], 

[Equation 30] It is step 6 about the proportionality correction value Ravfbp by the formula of 
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Ravfbp=GkvntpxEqac again, and is [0217]. 

[Equation 31] Ravfbi=Ravfbin-l-i-GkvntixEqac-dTravlr however Ravfbi of Ravfbin-l:last time, 
dTravlr: Calculate the integral correction value Ravfbi by the formula of opening rate study value- 
change part **, and compute these sums as an amoimt Avnt fb of feedbacks of an opening rate in 
step 7. 

[0218] He newly adds the 3rd term of the right-hand side, and is trying to deduct dTravlr which is a 
changed part from the last time of the opening rate study value Travlr to this time with this operation 
gestalt here from Ravfbin-l+GkvntixEqac which is this integral correction value by the case where 
even the 2nd term of the right-hand side of several 3 1 formulas is the usual study actuation (the 
operation period of integral correction value and an opening rate study value is the same in 10ms). 
The opening rate study value Ravlr is what is updated based on the integral correction value Ravfbi 
so that it may mention later (two to step 6 reference of drawing 80 ). In this way, while transposing 
all or a part of integral correction value Ravfbi to the opening rate study value Ravlr He is trying to 
subtract only a part to have transposed to the opening rate study value Ravlr from integral correction 
value in the following cycle for seting constant total opening rate correction value (= Avnt 
fb+TravIr) during opening rate study. 

[0219] Drawing 78 (subroutine of step 4 of drawing 69 ) is for setting up the study authorization flag 
FVNLR used for opening rate study. Target EGR rate Megr, atmospheric pressxire Pa, water 
temperature Tw, the control error EqacO (it has obtained by drawing 72 ), and the target-intake-air- 
flow delay processing value tQacd are read at step 1 . 

[0220] The judgment of study authorization conditions is performed by checking every one contents 
of steps 2-9, when each items of all are fulfilled, it permits opening rate study, and when contrary at 
least one, it forbids opening rate study. Namely, the step 2 : It is step 3: feedback authorization flag 
FVNFB=1 in a study field. Step 4: Megr is below predetermined value KVNLRMEGR# (that is, 
non-operating region of EGR). Step 5 :P a is more th2in predetermined value KVNLRPA# (it is not 
high ground). Step 6: Tw is more than predetermined value KVNLRTW# (warming-up completion 
is carried out). Step 7: The absolute value of the ratio of EqacO to tQacd is below predetermined 
value KVNLREQA# (disturbance is not contained). Step 8 : When all [ that it is step 9:air flow 
meter failure judging flag FDGMAF=0 which is excess boost judging flag FOVRBST=0 and excess 
boost discharge shift flag FCLROB=0 ] are materialized. In order to permit opening rate study at 
step 1 0, it is referred to as study authorization flag FVNLR=1 , otherwise, it shifts to step 1 1 , and it is 
referred to as study authorization flag FVNLR=0 in order to forbid opening rate study. 
[022 1 ] In addition, even if a target changes, the ratio of the control error EqacO and a target (tQacd) 
is taken at step 7, because he wants to fix the ratio of the control error over a target. You may make it 
make the absolute value and predetermined value of a control error compare briefly. 
[0222] Here, as shown in drawing 79 as a study field, the predetermined field is beforehand given to 
the target fiiel oil consumption Qsol and the engine speed Ne as an engine load. However, it did not 
pass over drawing 79 to have been shown strictly in model, but it is prepared in the part in the 
feedback field of an opening rate like drawing 71 in fact. As desirable conditions for a study field, a 
thing with the sufficient (change of the new air volume to an opening rate is large) sensibility of 
opening rate study is mentioned. 

[0223] Drawing 80 (subroutine of step 5 of drawing 69 ) is for calculating the opening rate study 
value Ravlr. 

[0224] In step 1 , after reading the opening rate study value Ravlr stored in Memory EEPROM 
(nonvolatile RAM) and storing as Ravlrz which is the last opening rate study value, the study 
authorization flag FVNLR is seen at step 2. It progresses to steps 3-6 at the time of study 
authorization flag FVNLR=1, and an opening rate study value is calculated similarly to the usual 
study approach (updating). That is, the integral correction value Ravfl^i as an amount of feedbacks of 
an opening rate is put into the opening rate study initial value RavlrO at steps 3 and 4, and the study 
rate Kvntlm is calculated by searching the map which makes drawing 81 the contents from a service 
condition (Ne, Qsol), and it sets to step 5 using these openings rate study initial value RavlrO and the 
study rate Kvntlm, and is [0225]. 

[Equation 32] Ravlr=RavlrOxKvntlm+( 1 -Kvntlm) xRavlm-1 however the opening rate study value 
after renewal of Ravlr:, Ravlm-1 : The formula of opening rate study value (= study value read-out 
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value) ** before updating performs weighted average processing, and store the opening rate study 
value after updating in the above-mentioned memory EEPROM at step 6 (the value after updating is 
overwritten to the value before updating). If for example, the study rate Kvntlm is the 1 [ greatest ], 
when the study rate Kvntlm is smaller than 1 again, a part of integral correction value Ravfl^i will be 
transposed for all of the integral correction value Ravfbi to the opening rate study value Ravlr by 
this. 

[0226] As shown in drawing 8 1 , the study rate Kvntlm is made into the value (however, 
Kvntlm<=l) which becomes so large that Qsol and Ne become large. This is for making opening 
rate study finish early, so that Qsol and Ne become large and Qsol and Ne become large 
corresponding to a thing with high (change of the new air volume to an opening rate is large) 
sensibility. 

[0227] On the other hand, at the time of study authorization flag FVNLR=0, since it is outside a 
study field, an opening rate study value cannot be calculated (updating). 

[0228] However, with this operation gestalt, the opening rate study value for making the opening 
rate study value Ravlr which newly added steps 7-10 of drawing 80 , and was acquired in the study 
field reflect outside a study field is calculated in this case. However, the Ravlr as the opening rate 
- study value updated in a study field as a notation of a study value also with the same opening rate 
study value calculated out of a study field is used. The field which calculates the opening rate study 
value for making an opening rate study value reflect is a field except a study field among the 
feedback fields of an opening rate. 

[0229] Ravlm-1 (opening rate study value stored in Memory EEPROM just before performing 
processing of step 7) which is specifically the opening rate study value last at step 7 of drawing 80 is 
put into the opening rate study initial value RavlrO. searching with steps 8 and 9 the map which 
makes drawing 82 the contents fi-om a service condition (Qsol, Ne) — the operating-range reflection 
multiplier Gkvntlnq of an opening rate study value ~ moreover, the thing for which the table which 
makes drawing 83 the contents ft^om the real opening rate Rvnte (actuation actual value of charge 
pressure) is searched — the opening rate reflection multiplier Gkvntlav of an opening rate study value 
~ calculating — step 10 of drawing 80 — setting — [0230] 

[Equation 33] The opening rate study value Ravlr in a reflection field is calculated by the formula of 
Ravlr=RavlrOxGkvntlnqxGkvntlav. 

[0231] Since the opening rate study value acquired by several 33 formulas makes an opening rate 
study value reflect out of a study field to the last and it uses, it does not carry out it being different 
fi-om the opening rate study value updated in a study field, and storing in Memory EEPROM (there 
is no step corresponding to step 6). 

[0232] As shown in drawing 82 , it is a value which becomes smaller than 1 , so that it separates fi-om 
the operating-range reflection multiplier Gkvntlnq fi-om a study field (being a study field the 1 
[ greatest ]). This has the too large gap fi-om a true opening rate study value by having given the 
same opening rate study value as a study field also in the field fi-om which it separated firom the 
study field greatly to the ability to consider that a study value almost equivalent to a study field is 
sufficient near the study field, and since an exaggerated boost may arise, it makes a reflection 
multiplier small, so that it separates fi-om a study field, in order to avoid this. 
[0233] The opening rate reflection multiplier Gkvntlav is a value to which the real opening rate 
Rvnte becomes small in a small field like drawing 83 . This is the property that the property of new 
air volume over an opening rate is almost similar to an inverse proportion property. In having given 
the same opening rate study value as the field (field where the standup of charge pressure is bad) 
where an opening rate is large also in the field (field where the standup of charge pressure is rapid) 
where an opening rate is small, an opening rate study value is too large. Since an exaggerated boost 
may arise, in the field where an opening rate is small, a reflection multiplier smaller than the field 
where an opening rate is large is given. 

[0234] From Ravlrz which are the opening rate study value Ravlr which carried out in this way and 
was calculated at step 1 1 of drawing 80 , and the last opening rate study value [to 0235] 
[Equation 34] The opening rate study value-change part (a changed part per 1 0ms of operation 
periods) dTravlr is calculated by the formula of dTravlr=Ravlr-Ravlrz. This change part dTravlr is 
used for the operation of the amount Avnt fb of feedbacks of an opening rate (step 6 reference of 
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drawing 77 ). Therefore, with this operation gestalt, total opening rate correction value is kept 
constant also not only in a study field but in a reflection field. 
[0236] All explanation of drawing 69 is ended now. 

[0237] Next, drawing 84 (subroutine of step 6 of drawing 41 ) is for calculating the last command 
opening rate Trvnt. 

[0238] The amount Avnt f of feedforward of a target opening rate, the amount Avnt fb of feedbacks 
of an opening rate, and the opening rate study value Ravlr are read at step 1 , and the value which 
added tfiese in step 2 is computed as a conmiand opening rate Avnt. 

[0239] At step 3, in order to compensate the dynamics of an actuator 54, progress processing is 
performed. This is because there is response delay to the extent that it cannot ignore imlike the case 
where it is a step motor, when an actuator 54 is a pressure actuator. Drawing 85 explains progress 
processing of this actuator 54. 

[0240] In drawing 85 (subroutine of step 3 of drawing 84 ), the command opening rate Avnt (it has 
obtained at step 2 of drawing 84 ) is read at step 1 , and the absolute value of the difference of this 
value and Avntn-1 which are the last command opening rate is compared with predetermined value 
EPSDTY#. If it is referred to as clamp flag FCLPVNDTY=0 of a conmiand opening rate at step 3 
and the absolute value of the difference of Avnt and Avntn-1 becomes under predetermined value 
EPSDTY# when the absolute value of the difference of Avnt and Avntn-1 is more than 
predetermined value EPSDTY# (there is a command opening rate in the middle of change), from 
step 2, it will progress to step 9 and will be referred to as clamp flag FCLPVNDTY=1 of a conmiand 
opening rate. 

[0241] The clamp flag FCLPVNDTY is what was newly introduced with this operation gestalt, and 
it is used in order to forbid the feedback control of an opening rate (refer to drawing 70 ). That is, if 
set to clamp flag FCLPVNDTY=1, feedback control will be forbidden from next time. This is 
because it is judged that it was completed by change of the command opening rate Avnt and it is not 
necessary to carry out feedback control of the opening rate any more in this case from clamp flag 
FCLPVNDTY=1 (that is, for change of the command opening rate Avnt to have become under a 
predetermined value). 

[0242] After being referred to as step 3 clamp flag FCLPVNDTY=0, it progresses after step 4. 
[0243] Step 4 compeires Avntn-1 which is the command opening rate Avnt and the last command 
opening rate. If it is Avnt>Avntn -1 , (while moving the actuator 54 to the aperture side of the 
adjustable nozzle 53) Progress to steps 5 and 6, and in the actuator progress amendment gain Gkact 
and predetermined value TCVACTP#, set up predetermined value GKVACTP# as a time constant 
equivalent value Tcact of actuator progress amendment, and this is received [ # ]. When it is 
Avnt<Avntn -1, (while moving the actuator 54 to the closing side of the adjustable nozzle 53) It 
progresses to steps 7 and 8 and the actuator progress amendment gain Gkact and predetermined 
value TCVACTN# are set up for predetermined value GKVACTN# as a time constant equivalent 
value Tcact of actuator progress amendment. 

[0244] The actuator progress amendment gain Gkact and the time constant equivalent value Tcact of 
actuator progress amendment are made different in the time of moving the actuator 54 to the time 
[ of moving to the aperture side of the adjustable nozzle 53 ], and closing side, and it is considering 
as GKVACTP#<GKVACTN# and TCVACTP#<TCVACTN#. This is because it is necessary to 
resist an exhaust pressure so when moving an actuator 54 to the closing side of the adjustable nozzle 
53, and there is the need of enlarging gain Gkact that much and making a time constant small (the 
time constant equivalent value Tcact in the relation between a time constant and the inverse number 
being enlarged). 

[0245] On the other hand, after being referred to as clamp flag FCLPVNDTY=1 at step 9, in order to 
secure the stability of actuator progress processing, it progresses to steps 1 0 and 1 1 , and the last 
actuator progress amendment gain and the time constant equivalent value of actuator progress 
amendment are maintained. 

[0246] The time constant equivalent value Tcact of the actuator progress amendment for which 
carried out in this way at step 12, and it asked, and the command opening rate Avnt are used, and it 
is [0247]. 

[Equation 35] Cvact=AvntxTcact+Cvactn- 1 x (1 -Tcact), however Cvactn-1: Calculate the estimated 
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opening rate Cvact by the formula of the last Cvact**, set from this value and the command opening 
rate Avnt to step 13, and it is [0248]. 

[Equation 36] Trvnt=GkactxAvnt-(Gkact-l) xCvactn-1, however Cvactn-1 : Amend by progressing 
by the formula of the last Cvact**, and calculate the last command opening rate Trvnt. The progress 
processing of steps 1 2 and 1 3 itself is fundamentally [ as the progress processing shown in steps 4 
and 5 of drawing 7 ] the same. 

[0249] Thus, in the flow of drawing 85 , progress processing only in consideration of the response 
delay of an actuator 54 is performed (the progress processing only in consideration of the response 
delay of a supercharger and pumping was mentioned above in drawing 63 ). 
[0250] Thus, if the last conmiand opening rate Trvnt which is the value after performing progress 
processing in consideration of the response delay of actuator 54 itself is calculated, the command 
opening rate line type-ized processing value Ratdty will be set up by searching with the return step 4 
the table (line type-ized table) which makes drawing 86 the contents from this last command opening 
rate Trvnt to drawing 84 . 

[0251] Like drawing 86 , to an opening rate (or opening area), this line type-ized processing is 
needed, when the command signal to an actuator has an un-****** property. 

[0252] Drawing 87 (subroutine of step 7 of drawing 41 ) is for setting up the control-command duty 
value Dtyvnt which is an on-duty value (only henceforth a "duty value") given to a pressure control 
valve 56. First, engine-speed Ne, the target fiiel oil consumption Qsol, the conmiand opening rate 
line type-ized processing value Ratdty, the time constant equivalent value Tcact of an actuator 54, 
and water temperature Tw are read at step 1 . 

[0253] A duty selection-signal flag is set up at step 2. The flow of drawing 88 explains this flag 
setup. In drawing 88 , the command opening rate Avnt and the time constant equivalent value Tcact 
of an actuator 54 are read at step 1, and it sets from these to step 2, and is [0254]. 
[Equation 37] Adlyvnt=AvntxTcact+Adlyvntn-lx (1-Tcact), however Adlyvntn-1 : The formula of 
the last Adlyvnt** performs delay processing, calculate the estimated opening rate Adlyvnt, and 
compare Adlyvntn-M which is this value and a value in front of M (however, M integral constant) 
time of the last estimated opening rate in step 3. 

[0255] in order to show that it is in a upward tendency or a steady state when it is 
Adlyvnt>=Adlyvntn-]VI (when it is in a upward tendency or a steady state) — step 4 — actuation 
direction command flag fvnt=l — carrying out — other than this — coming out — it is referred to as 
actuation direction command flag fvnt=0 at step 5. In step 6, in order to separate the case where it is 
a upward tendency further, and a steady state, Adlyvnt is compared with Adlyvntn-M, and when it is 
Adlyvnt=Adlyvntn-M, it considers as the duty maintenance flag fvnt 2= 1 at step 7, and, other than 
this, considers as the duty maintenance flag fvnt 2= 0 at step 8 then. 

[0256] Thus, if two flags fvnt and a setup of fvnt2 are ended, the amount Dty t of temperature 
compensation of return and a duty value will be calculated to step 3 of drawing 87 . This operation is 
explained from the flow of drawing 89 . 

[0257] In drawing 89 , the basic exhaust-gas temperature Texhb is calculated by searching the map 
which reads engine-speed Ne, the target fuel oil consvimption Qsol, and water temperature Tw at step 
1 , among these makes drawing 90 the contents in step 2 from Ne and Qsol etc. Here, Texhb is an 
exhaust-gas temperature after warming-up completion. On the other hand, since it differs from the 
exhaust-gas temperature after warming-up completion if it is in the middle of warming up, the water 
temperature correction factor Ktexh tw of an exhaust-gas temperature is calculated for the table 
which makes drawing 9 1 the contents from water temperature Tw at step 3 by retrieval ****** etc., 
and the value which carried out the multiplication of this value to the above-mentioned basic 
exhaust-gas temperature in step 4 is calculated as an exhaust-gas temperature Texhi. 
[0258] At step 5, it is [0259] from this exhaust-gas temperature Texhi. 

[Equation 38] Texhdly=TexhixKEXH#+Texhdlyn-lx (1-KEXH#) however a KEXH#:constant, 
Texhdlyn-1 ; Calculate the value which performed delay processing by the formula of the last 
Texhdly** as a real exhaust-gas temperature Texhdly. This performs delay processing for thermal 
inertia. 

[0260] At step 6, the difference dTexh of the basic exhaust-gas temperature Texhb and this real 
exhaust-gas temperature Texhdly is calculated, and the amount Dty t of temperature compensation of 
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a duty value is calculated by searching the table which makes drawing 92 the contents in step 7 from 
this difference dTexh etc. It bears in mind setting up the map (map of Duty h p, Duty h n. Duty 1 p, 
and Duty In) used for the hysteresis correspondence mentioned later to the warming-up completion 
back for steps 6 and 7, and the amount of amendments according to the difference (that is, dTexh) 
from the condition is given. In addition, the amendment by the amoimt Dty t of temperature 
compensation is processing which is needed when using the actuator which has the temperature 
characteristic by ambient temperature (refer to drawing 93 ). 

[0261] Thus, if the operation of the amoimt Dty t of temperature compensation is completed, it will 
return to step 4 of drawing 87 . 

[0262] Steps 4-9 of drawing 87 perform hysteresis processing. When this processing is previously 
explained using drawing 98 , this As opposed to using an upper property (linear characteristic which 
makes Duty 1 p the command signal at the time of adjustable nozzle fiill open, and makes Duty h p 
the conraiand signal at the time of an adjustable nozzle close by-pass bulb completely), while the 
conmiand opening rate line type-ized processing value Ratdty is increasing While the command 
opening rate line type-ized processing value Ratdty is decreasing, the property (linear characteristic 
which makes the command signal at the time of adjustable nozzle fiiU open and Duty h n the 
command signal at the time of an adjustable nozzle close by-pass bulb completely for Duty 1 n) of 
another bottom is used. In addition, although there is a field where two properties have reversed in 
the field with Ratdty near 1, this field is not actually used. 

[0263] A flag fvntl is seen at return and step 4 to drawing 87 . At the time of fvnt=l, the duty value 
Duty h at the time of an adjustable nozzle close by-pass bulb completely and the duty value Duty 1 at 
the time of adjustable nozzle full open are set up, respectively by searching the map (Duty h p map) 
which progresses to steps 5 and 6 (namely, when an opening rate is increasing or it is in a steady 
state), for example, makes drawing 94 the contents, and the map (Duty 1 p map) which makes 
drawing 95 the contents. On the other hand, the duty value Duty h at the time of an adjustable nozzle 
close by-pass bulb completely and the duty value Duty 1 at the time of adjustable nozzle fiiU open are 
set up, respectively by searching the map (Duty h n map) which progresses to steps 7 and 8 (namely, 
while an opening rate is decreasing), for example, makes drawing 96 the contents, and the map 
(Duty 1 n map) which makes drawing 97 the contents at the time of fvnt=0. 

[0264] Thus, it sets to step 9 using the duty value Duty h at the time of the set-up adjustable nozzle 
close by-pass bulb completely, the duty value Duty 1 at the time of adjustable nozzle full open, and 
the above-mentioned command opening rate line type-ized processing value Ratdty, and is [0265]. 
[Equation 39] The formula of Dty h=(Duty h-Duty 1) xRatdty+Duty 1+Dty t performs line type 
interpolation count, and the command duty value basic value Dty h is calculated. By that is, the thing 
(hysteresis processing is performed) for which the property of the straight line used for line type 
interpolation count is changed in the time of the time of a command opening rate line type-ized 
processing value increasing, or being in a steady state and a command opening rate line type-ized 
processing value decreasing Even if a command opening rate line type-ized processing value is the 
same, the command duty value basic value Dty h becomes large from the time of the way when a 
command opening rate line type-ized processing value is increasing (or steady state) decreasing. 
[0266] Another flag fvntl is seen at step 10. It progresses to step 1 1 at the time of fvnt2=l (that is, 
there is no command opening rate line type-ized processing value change), and Dtyvntn-1 which is 
the last control-command duty value (it mentions later) is usually put into the command duty value 
Dtyv (holding a duty value), it progresses to step 1 2 at the time of fvnt2=0 (that is, an opening rate is 
decreasing), and it sets to Dtyv Dty h which is the newest operation value. 

[0267] Check control processing of operation is performed at step 13. This processing is explained 
from the flow of drawing 99 . In drawing 99 , the command duty value Dtyv, engine-speed Ne, the 
target fuel oil consumption Qsol, and water temperature Tw are usually read at step 1 . 
[0268] The condition judging for starting check control of operation is performed by checking every 
one contents of steps 2, 3, 4, and 5, and when each items of all are fulfilled, it goes into measurement 
of the time amount to control activation further. That is, when step 4:Tw whose step 3:Ne whose step 
2:Qsol is under predetermined value QSOLDIZ# (at that is, the time of a fiiel cut) is under 
predetermined value NEDIZ# (that is, middle turn rate region) is step 5:actuation check control 
ending flag fdiz=0 which is under predetermined value TWDIZ# (that is, before warming-up 
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completion) (check control of operation is omitted yet), check sequence-control-counter Ctrdiz of 
operation is incremented at step 6. 

[0269] Step 7 compares this check sequence control counter of operation, predetermined value 
CTRDIZH#, and CTRDIZL#. Here, predetermined value CTRDIZL# and CTRDIZH# define the 
lower limit of a check sequence control coxinter of operation, and an upper limit limit, respectively, 
and CTRDIZH# of CTRDIZL# is a value for about 7 seconds about 2 seconds. Therefore, from the 
timing which was in agreement with CTRDIZL# whose check sequence control coxmter of operation 
is a lower limit, while a check sequence control counter of operation is under CTRDIZH# that is an 
upper limit limit, it progresses to step 9 and a check control-command duty value of operation is set 
up. That is, CTRDIZH#-CTRDIZL# becomes the check control execution time of operation. 
[0270] The flow of drawing 100 explains a setup of a check control-conmiand duty value of 
operation. In drawing 100 , check sequence-control-counter Ctrdiz of operation and an engine speed 
Ne are read at step 1 , and the control pattern Duty plutonium is set up by searching the table which 
makes drawing 1 0 1 the contents from Ctrdiz-CTRDIZL# (>=0) in step 2. This moves the adjustable 
nozzle 53 to a closed position and an open position a short period. 

[0271] By searching with step 3 the table which makes drawing 1 02 the contents from an engine 
speed Ne, the duty value Duty p ne is set up and the value which multiplied this Duty p ne by the 
above-mentioned control pattern Duty plutonium in step 4 is calculated as a control-conrunand duty 
value Dtyvnt. As shown in drawing 1 02 , the duty value Duty p ne by which the control pattern Duty 
plutonium is multiplied is made into the value according to an engine speed Ne. This assximes that 
the command values of the duty which checks the switching action of the adjustable nozzle 53 by the 
engine speed differ. For example, although the adjustable nozzle 53 needs to resist an exhaust 
pressure and it is necessary to close it, since the exhaust pressure becomes so high that it becomes 
high rotation, the command value of duty is enlarged corresponding to this. Furthermore, he is trying 
to lower the value in a high rotation side, so that the bad influence by this control may not be 
received. 

[0272] Return and a check sequence control coxmter of operation progress to step 1 5 from step 8 at 
the time imder of CTRDIZL# as a lower limit, and usually let the command duty value Dtyv be the 
control-command duty value Dtyvnt at drawing 99 . 

[0273] Moreover, if a check sequence control counter of operation becomes more than CTRDIZH# 
as an upper limit limit, it progresses to step 1 0 from step 7, and CTRDIZH# as Ctrdizn- 1 and an 
upper limit limit which is the last check sequence control counter of operation is compared. If it is 
Ctrdizn- 1<CTRDIZH#, in order to judge immediately after a check sequence control counter of 
operation becomes more than CTRDIZH# as an upper limit limit and to end check control of 
operation, it is referred to as control-command duty value Dtyvnt=0 at step 1 1 . This is for making 
the adjustable nozzle 53 frill open once, and usually securing the control precision at the time of 
control at the time of check control termination of operation. At step 12, this processing is ended as 
of operation check control ending flag fdiz=l . Since it cannot progress after step 6 after next time, 
after putting an engine into operation by this flag fdiz=l, check control of operation is not performed 
twice. 

[0274] After being referred to as of operation check sequence-control-counter Ctrdiz=0 in order to 
progress to step 1 4 and to prepare for next time from step 1 0 when it is not immediately after a check 
sequence control counter of operation becomes more than CTRDIZH# as an upper limit limit, 
processing of step 1 5 is performed. 

[0275] In order to forbid check control of operation when Qsol is more than predetermined value 
QSOLDIZ# (it is not at the fiiel cut time), Ne is more than predetermined value NEDIZ# (high 
rotation region), and Tw is more than predetermined value TWDIZ# (after warming-up completion), 
after progressing to step 13 and being referred to as flag fdiz=0 from steps 2, 3, and 4 on the other 
hand, processing of steps 1 4 and 1 5 is performed. 

[0276] Thus, especially, by making check control of operation perform, when actuation of an 

actuator 54 is unstable, the time of low temperature etc. becomes smooth and a motion of the 

adjustable nozzle 53 can make actuation of an actuator 54 more reliable. 

[0277] Above, all explanation of drawing 41 is ended. 

[0278] Here, an operation of two operation gestalten is explained. 
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[0279] Change of the real inhalation air cx>ntent Qac at the time of performing opening rate study by 
the usual study approach, the integral correction value Ravfbi, and the opening rate study value 
Ravlr is shown in drawing 103 for a comparison (refer to continuous line). That is, if step change of 
the target intake air flow tQac is carried out to the timmg of tl, the integral correction value Ravfbi 
will become large by feedback control, and the real inhalation air content Qac will approach target 
intake air flow tQac. Since the real inhalation air content Qac does not need to amend any more with 
this integral correction value Ravfbi that becomes large from t2 of the timing which was in 
agreement with target intake air flow tQac, the integral correction value Ravfbi is held at constant 
value (the integral correction value Ravfbi reaches a balance). 

[0280] Then, if opening rate study is started to the timing of t3 to have integral reached [ Ravfbi ] the 
balance, the opening rate study value Ravlr will become large, and total opening rate correction 
value (= Ravfbi+Ravlr) will increase from the timing of t3. For this, by the usual study approach, the 
integral correction value Ravfbi is [0281] also during opening rate study. 

[Equation 40] Ravfbi=Ravfbin-H-GkvntixEqac, however Ravfbin-1: It is to calculate by the formula 
of the last Ravfbi**, to become Ravfbi=Ravfbin -1 from it being control error Eqac=0 in this case, 
and for integral correction value to maintain constant value. 

[0282] however — even if this total opening rate correction value increases — the response delay of 
an inhalation-of-air system - originating — the real inhalation air content Qac ~ not moving — this 
condition — saying — the phenomenon in which the real inhalation air content Qac begins to move, 
and overshoots suddenly to the timing of t4 after being generated (section of t3-t4) arises. For this 
reason, although the integral correction value Ravfbi decreases from the timing of t4 in response to 
this overshoot of Qac, opening rate study is suspended to the timing of t5 which separates from study 
authorization conditions by what the real inhalation air content Qac separates from an allowable 
error (that is, step 7 of drawing 78 serves as No). Although feedback control of an opening rate is 
performed after that, vibration of the real inhalation air content Qac continues for a while. 
[0283] Thus, it becomes disturbance to originate in the response delay of an inhalation-of-air system, 
and to perform opening rate study on the contrary, the real inhalation air content Qac will vibrate, 
and time amount will be required for the convergence. 

[0284] On the other hand, the case of this operation gestalt is repeatedly shown in drawing 103 with 
a broken line. Although it is the same that the opening rate study value Ravh increases from t3 
which is study initiation timing also with this operation gestalt, while total opening rate correction 
value has been constant value, it does not change (refer to the broken line of the bottom). While this 
transposes the integral correction value Ravfbi to the opening rate study value Ravlr on study 
authorization conditions (two to step 6 reference of drawing 80 ), it is because he is trying to subtract 
only a part (that is, dTravlr of step 1 1 of drawing 80 ) to have transposed to the opening rate study 
value Ravlr from integral correction value (=Ravfbin^ 1 +GkvntixEqac) in the following cycle (step 6 
reference of drawing 77 ). Therefore, according to this operation gestalt, since total opening rate 
correction value does not change during the opening rate study from t3, opening rate study ends the 
timing of t4 or subsequent ones to the timing of t6 for the real inhalation air content Qac not to 
become large suddenly, and integral serve as [ which decreases corresponding to the increment in the 
opening rate study value Ravlr / Ravfbi ] zero. 

[0285] Thus, in case integral correction value is transposed to a study value according to this 
operation gestalt Since the total opening rate correction value under opening rate study (it contains 
also during reflection of an opening rate study value) tums into constant value by subtracting only a 
part to have transposed to the study value from integral correction value in the following cycle. 
Study actuation does not serve as disturbance, but when it has the big engine inhalation-of-air system 
of response delay by this, even if it performs opening rate study, the stability of charge pressure 
(inhalation air content) is maintained. 

[0286] On the other hand, after that, when target intake air flow tQac changes again, feedback 
control of an opening rate is performed, the integral correction value Ravfbi changes, and the above- 
mentioned actuation is repeated again. 

[0287] Moreover, in the field which separated from the study field, although the opening rate study 
value Ravlr is not updated, if the continuity of a operating range is taken into consideration, near the 
study field, it will become the opening rate study value Ravlr almost equivalent to a study field, and 
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it will be presumed in the field fi-om which it separated from the study field greatly to this that the 
gap fi-om the opening rate study value Ravlr in a study field is also large. What was introduced 
taking advantage of this presumption is the operating-range reflection multipHer Gkvntlnq shown in 
drawing 82 , and can make the opening rate study value Ravh reflect also to the field which 
separated fi-om the study field with this operating-range reflection multiplier Gkvntinq. Control 
precision improves fi-om the case where this does not use a study value in the field which separated 
from the study field. 

[0288] Moreover, the property of new air volume over the real opening rate Rvnte (actuation actual 
value of charge pressure) is not uniform. Although an opening rate study value is too large and the 
exaggerated boost may arise in Rvnte having made the same opening rate study value as the field 
(field where the standup of charge pressure is bad) where Rvnte is large reflect also in a small field 
(field where the standup of charge pressure is rapid) According to this operation gestalt, in the field 
where Rvnte is small, Rvnte can avoid an exaggerated boost also in the field where the standup of 
charge pressure is rapid by setting up the opening rate reflection multiplier Gkvntlav (referring to 
drawing 83 ) which becomes smaller than a large field. 

[0289] Moreover, the time constant of the response delay of actuator 54 itself is fixed to the response 
delay of the real inhalation air content over the control-command value to the actuator 54 for driving 
the adjustable nozzle 53 (charge pressure adjustable device) consisting of two response delay of the 
response delay of a supercharger and pumping, and the response delay of actuator 54 itself, among 
these depending for the time constant of the response delay of a supercharger and pumping on 
displacement. Therefore, although the control precision of progress processing worsens in having 
regarded it as the fixed time constant and having performed progress processing, without having 
faced performing progress processing and separating two response delay, in order to compensate the 
response delay of the real inhalation air content over the control-command value to an actuator 54 
According to this operation gestalt, since it was made to perform progress processing corresponding 
to each response delay (progress processing of drawing 85 is performed for progress processing of 
drawing 63 to the response delay of actuator 54 itself to the response delay of a supercharger and 
pumping), the control precision of progress processing improves. 

[0290] The flow chart of drawing 1 04 and drawing 105 is the 3rd operation gestalt, and replaces 
drawing 80 shared with two operation gestalten, the 1st and the 2nd. This introduces a separate 
opening rate study value in the time of moving the actuator 54 to the time [ of moving to the aperture 
side of the adjustable nozzle 53 ], and closing side. Since a hysteresis arises in the property of the 
opening rate to a control-conmiand duty value (refer to the drawing 106 ) and the precision of an 
opening rate study value falls that an opening rate study value is one when an actuator 54 is a 
pressure actuator, it makes it respond to there being [ the actuation direction of the adjustable nozzle 
53 ] two aperture and closing sides to have introduced the separate study value. 
[0291] At step 1 of drawing 104 , the command opening rate Avnt is read and, specifically, Avntn-1 
which is this conmiand opening rate Avnt and the last command opening rate is compared in step 2. 
If it is Avnt>Avntn -1 , (while moving the actuator 54 to the aperture side of the adjustable nozzle 53) 
Progress to steps 3-13 and the opening rate study value Ravlro when moving the actuator 54 to the 
aperture side of the adjustable nozzle 53 is calculated, on the other hand, when it is Avnt<=Avntn -1, 
(while moving the actuator 54 to the closing side of the adjustable nozzle 53) It progresses to steps 
15-25 from step 2, and the opening rate study value Ravlrc when moving the actuator 54 to the 
closing side of the adjustable nozzle 53 is calculated. 

[0292] If steps 3-13 of drawing 104 and steps 15-25 of drawing 105 are compared with steps 1-11 of 
drawing 80 , as it understands here, it is only what changed into Ravlro and Ravlrc Ravlr which is an 
opening rate study value in drawing 80 . In addition, it is considering as the separate value in the 
time of moving to the time [ of moving to the aperture side of the adjustable nozzle 53 also about the 
study rate (Kvntlmo Kvntimc), the operating-range reflection multiplier (Gkvntlnqo, Gkvntlnqc), 
and the opening rate reflection multiplier (Gkvntiavo, Gkvntiavc) ], and closing side. 
[0293] Thus, after calculating each opening rate study values Ravlro and Ravlrc, this is put into the 
opening rate study value Ravlr at steps 14 and 26. 

[0294] According to the 3rd operation gestalt, from an actuator being a pressure actuator, even if it is 
the case where a hysteresis arises in the property of the opening rate to a control-command duty 
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value, it is avoidable that the precision of an opening rate study value falls. 

[0295] Although the operation gestalt explained by the case where the actuation desired value of a 
supercharger is the target opening rate Rvnt, it may not be restricted to this and target opening area is 
sufficient. 

[0296] Although the operation gestalt explained the opening rate reflection multiplier Gkvntlav 
(refer to drawing 83 ) by the case where the real opening rate Rvnte (actuation actual value of a 
supercharger) is set up as a parameter, the case where the target opening rate Rvnt (actuation desired 
value of a supercharger) is simply set up as a parameter is sufficient. 

[0297] Although the operation gestalt explained by the case where target intake air flow tQac is 
calculated, it may replace with target intake air flow tQac, and target charge pressure may be used. 
[0298] Although the turbosupercharger from which charge pressure changes according to the 
opening rate of an adjustable nozzle explained with the operation gestalt, it is not restricted to this 
and application is also one of the following. That is, since charge pressure will change if the area 
which gas passes in an exhaust gas turbine is changed, even if it changes the opening rate of 
scrolling besides a nozzle, or a diffuser, charge pressure changes. After all, since these can change 
the geometrical configuration (geometry) of an exhaust gas turbine, they are named generically by 
the adjustable geometric turbosupercharger (Variable Geometric Turbocharger). This invention has 
application in such an adjustable geometric turbosupercharger. Moreover, the turbosupercharger of a 
fixed capacity equipped with a waist gate valve also has application. 

[0299] Although the operation gestalt explained by the case where the so-called low-temperature 
premixed combustion from which the pattern, of heat release serves as single stage combustion is 
made to perform, even when it is the usual diesel combustion to which diffusive buming is added 
after premixed combustion, it cannot be overemphasized that this invention is applicable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The control-system Fig. of 1 operation gestalt. 

[Drawing 2] The outline block diagram of a common rail type fuel injection equipment. 
[Drawing 3] The flow chart for explaining the operation of target fiiel oil consxmiption. 
[Drawing 4] The map property Fig. of basic fuel oil consumption. 

[Drawing 5] The flow chart for explaining the operation of EGR valve-opening opening area. 
[Drawing 6] The property Fig. of an EGR valve driving signal to EGR valve-opening opening area. 
[Drawing 7] The flow chart for explaining the operation of the amount of target EGR(s) per cylinder. 

[Drawing 8] The flow chart for explaining the operation of a cylinder inhalation air content. 

[Drawing 91 The flow chart for explaining detection of an inhalation air content. 

[Drawing 10] The property Fig. of an inhalation air content to air flow meter output voltage. 

[Drawing 1 1 ] The flow chart for explaining the operation of a target EGR rate. 

[Drawing 1 2] The map property Fig. of a radical Motome label EGR rate. 

[Drawing 1 3] The table property Fig. of a water temperature correction factor. 

[Drawing 14] The flow chart for explaining a high-order detonation judging. 

[Drawing 1 5] The flow chart for explaining the operation of the target intake air flow of the 1st 

operation gestalt. 

[Drawing 16] The flow chart for explaining the operation of the target intake air flow of the 2nd 
operation gestalt. 

[Drawing 1 7] The flow chart for explaining the operation of a real EGR rate. 

[Drawing 18] The flow chart for explaining the operation of the time constant equivalent value for 

collector capacitance. 

[Drawing 1 9] The map property Fig. of a volumetric-efficiency equivalent basic value. 

[Drawing 20] The flow chart for explaining the operation of target intake air flow. 

[Drawing 2 1 ] The map property Fig. of the target-intake-air-flow basic value at the time of EGR 

actuation. 

[Drawing 22] The map property Fig. of a target-intake-air-flow correction factor. 

[Drawing 23] The map property Fig. of the target intake air flow at the time of EGR un-operating. 

[Drawing 24] The flow chart for explaining the operation of the amount of real EGR(s). 

[Drawing 2 5] The flow chart for explaining the operation of two feedback correction factors of EGR 

control, and study correction factors. 

[Drawing 26] The flow chart for explaining a setup of a feedback authorization flag. 

[Drawing 27] The flow chart for explaining a setup of a study value reflection authorization flag. 

[Drawing 28] The flow chart for explaining a setup of a study authorization flag. 

[Drawing 29] The flow chart for explaining the operation of the amovmt feedback correction factor 

ofEGR(s). 

[Drawing 30] The map property Fig. of the amendment gain of an EGR flow rate. 
[Drawing 3 1 ] The table property Fig. of a water temperature correction factor. 
[Drawing 32] The flow chart for explaining the operation of the EGR rate-of-flow feedback 
correction factor. 

[Drawing 33] The map property Fig. of the amendment gain of the EGR rate of flow. 
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[Drawing 34] The table property Fig. of a water temperature correction factor. 
[Drawing 351 Front drawing of the study map of an error rate study value. 
[Drawing 36] The flow chart for explaining renewal of a study value. 
[Drawing 37] The map property Fig, of a study rate. 

[Drawing 381 The flow chart for explaining the operation of the EGR rate of flow. 
[Drawing 391 The map property Fig. of the EGR rate of flow. 

[Drawing 401 The flow chart for explaining the operation of EGR valve-opening opening area. 
[Drawing 411 The flow chart for explaining the operation of the control-command duty value given 
to a pressure control valve. 

[Drawing 42] The flow chart for explaining a setup of an exaggerated boost judging flag. 
[Drawing 43] The model Fig. showing change of flie exaggerated boost judging flag at the time of 
breaking in an accelerator pedal rapidly. 

[Drawing 44] The map property Fig. of the amoxmt of exaggerated boost judging inspired gas. 
[Drawing 45] The effectiveness property Fig. of a turbosupercharger. 

[Drawing 46] The flow chart for explaining a setup of an exaggerated boost discharge shift flag. 
[Drawing 47] The wave form chart of an exaggerated boost judging flag and an exaggerated boost 
discharge shift flag. 

[Drawing 48] The flow chart for explaining the operation of exaggerated boost control time amount. 
[Drawing 49] The map property Fig. of an exaggerated boost-control time amount basic value. 
[Drawing 50] The map property Fig. of an exaggerated boost-control time amount correction factor. 
[Drawing 51] The flow chart for explaining the operation of exaggerated boost discharge transit 
time. 

[Drawing 52] The table property Fig. of an exaggerated boost discharge transit time basic value. 
[Drawing 53] The table property Fig. of an exaggerated boost discharge transit time correction 
factor. 

[Drawing 54] The flow chart for explaining the operation of the target opening rate of the 1 st 
operation gestalt. 

[Drawing 551 The actuation region of EGR, and the map property Fig. of the target opening rate at 
the time of exaggerated boost control. 

[Drawing 56 ] The actuation region of EGR, and the map property Fig. of the target opening rate at 
the time of usual operation. 

[Drawing 57] The non-operating region of EGR, and the map property Fig. of the target opening rate 
at the time of exaggerated boost control. 

[Drawing 58] The non-operating region of EGR, and the map property Fig. of the target opening rate 
at the time of usual operation. 

[Drawing 59] The flow chart for explaining the operation of the target opening rate of the 2nd 
operation gestalt. 

[Drawing 60 ] The actuation region of EGR, and the map property Fig. of the target opening rate at 
the time of exaggerated boost control. 

[Drawing 6 1 ] The actuation region of EGR, and the map property Fig. of the target opening rate at 
the time of usual operation. 

[Drawing 62] An EGR rate, the fuel consumption to opening area, exhaust air, the property Fig. of 
an inhalation air content. 

[Drawing 63] The flow chart for explaining the operation of the amount of feedforward of a target 
opening rate. 

[Drawing 64] The wave form chart showing the real exhaust air flow rate equivalent value change at 
the time of making fijel oil consumption increase in step. 

[Drawing 65] The table property Fig. of the progress amendment gain in the case of moving to the 
side which opens an adjustable nozzle. 

[Drawing 66] The table property Fig. of the progress amendment gain in the case of moving to the 
side which closes an adjustable nozzle. 

[Drawing 67] The table property Fig. of the time constant equivalent value of the progress 
amendment in the case of moving to the side which opens an adjustable nozzle. 
[Drawing 68] The table property Fig. of the time constant equivalent value of the progress 
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amendment in the case of moving to the side which closes an adjustable nozzle. 
[Drawing 69] The flow chart for explaining the operation of opening rate correction value. 
[Drawing 70] The flow chart for explaining a setup of a feedback authorization flag. 

[Drawing 71] Feedback field Fig. 

[Drawing 72] The flow chart for explaining a setup of feedback gain. 

[Drawing 73] The table property Fig, of a basic proportional gain basic value. 

[Drawing 74] The table property Fig. of a basic integral gain basic value. 

[Drawing 75] The table property Fig. of the displacement correction factor of PI gain. 

[Drawing 76] The table property Fig. of the opening rate correction factor of PI gain. 

[Drawing 77] The flow chart for explaining the operation of the amount of feedbacks of an opening 

rate. 

[Drawing 78] The flow chart for explaining a setup of a study authorization flag. 
[Drawing 79] Study field Fig. 

[Drawing 80] The flow chart for explaining the operation of an opening rate study value. 
[Drawing 81] The map property Fig. of a study rate. 

[Drawing 82] The map property Fig. of a operating-range reflection multiplier. 

[Drawing 83] The table property Fig. of an opening rate reflection multiplier. 

[Drawing 84] The flow chart for explaining the operation of the last command opening rate. 

[Drawing 85] The flow chart for explaining progress processing of the actuator itself. 

[Drawing 86] The table property Fig. of the formation of a line type. 

[Drawing 87] The flow chart for explaining signal transformation. 

[Drawing 88] The flow chart for explaining a setup of a duty selection-signal flag. 

[Drawing 89] The flow chart for explaining the operation of the amount of temperature 

compensation of a duty value. 

[Drawing 90] The map property Fig. of a basic exhaust-gas temperature. 
[Drawing 91] The table property Fig. of a water temperature correction factor. 
[Drawing 92] The table property Fig. of the amount of temperature compensation. 
[Drawing 93] The temperature profile of an actuator. 

[Drawing 94] The map property Fig. of the duty value at the time of an adjustable nozzle close by- 
pass bulb completely. 

[Drawing 95] The map property Fig. of the duty value at the time of adjustable nozzle full open. 
[Drawing 96] The map property Fig. of the duty value at the time of an adjustable nozzle close by- 
pass bulb completely. 

[Drawing 97] The map property Fig. of the duty value at the time of adjustable nozzle full open. 
[Drawing 98] The hysteresis Fig. when changing a command opening rate line type-ized processing 
value into a duty value. 

[Drawing 99] The flow chart for explaining check control of operation. 

[Drawing 100] The flow chart for explaining a setup of a check control-command duty value of 
operation. 

[Drawing 101] The table property Fig. of a control pattern. 

[Drawing 102] The table property Fig. of the duty value at the time of check control of operation. 
[Drawing 103] The wave form chart for explaining an operation of the 1 st and 2nd operation gestalt. 
[Drawing 104 ] The flow chart for explaining the operation of the opening rate study value of the 3rd 
operation gestalt. 

[Drawing 105] The flow chart for explaining the operation of the opening rate study value of the 3rd 
operation gestalt. 

[Drawing 106] The property Fig. of the opening rate to a control-command duty value. 
[Drawing 107] The Fig. corresponding to a claim of the 1 st invention. 
[Description of Notations] 
41 Control Unit 

52 Exhaust Gas Turbine 

53 Adjustable Nozzle 

54 Actuator 
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[0 0 2 2] mu^iA(ommii^%&-r^t^ mwmm io 

[0 0 2 3] i^*&liof^il){l (f^itiSgfil^fciif^l)^ 
itifil*^/]^ ^ t^^5 .if STmfi35)«^ < -Siii^sittitD t o -e 

[0 0 2 4] iajeEPigs««*iiffi-rsfc*!)<7>7'<7^i so 

T a^S&e rT ^ «i« ^ iiib-r ^ d6 O 7 ^ 5^ :i X — ^ CD 

^mm-r^fzdbm^mm^noizmLx. z-ocom^m 40 

S^T o fc a>r* i;i5t^ffi31<7>ftiJffli«S < i> O) -e & 

[0 0 2 5] 

2 5 1 ^^^^Sifiwcfcy^^r-fe^o 50 



[0 0 2 6] NOx<Z)^^(iSi^igSlc:;*:^<fe 

a>ums,Mze^mr^^^ :7 ^ a^<d e g r#6 

[o o 2 7] S:tlgiJ{a)*5tt. =3> hP— ;u:ix-> h4 

1 3&>&(D7=i— ^-f ffliwe^iccfc yffi»**t^ta>-c. 
^iz^K EGR^$Mii^Si*-5o mn^mxitm^^^ 

^t<±m't^tzisb. ^mcDEGRz^'X^algt-r^i:. 
^^S(D-t#|:i J: o X N O X iSilEcDsaSjSi^Md^ Lfc y . 

X^^<iS:^mo:>fzib^ EGR^^SPtMlcMii>$1±T 

[0 0 2 8] EGR51S&4a)^4'[C(i. EGR^TXCD/^ 

a3SM7^1i^^o ^4xl±. EGRil»4a>Syic3^A£ 

* ttx >i; >H^a*(z>— s*^«3a -V 
g$psRrfig3S:3£a^affl#9iA^^)3B:y. =i>kp-;u 

iLiiv h-4 1 A^t»c7:>^i^lCck y. $!l®#9^:a^LT^i3a 

g^ii-^-riSiif E G R*"XCD>&a]g;b^li-rc 

[0 0 2 9] i^$^i£5icofca^)ia^7K~ hi51^c7)q&^iis& 
l3fl)T^(D^rfc£^-r'S;^r7— ;ua> hP— ;uy<;u::^ (El 
5^L3S:l>) $ffiK.So a> hP— *:/ h4 1 fr<*: 

coxr?— hP— ;u/N*;u:^;b<igEs]^ig^i5i|E 

yj^^M(::x9-;u;b^^^^tL^o 
[003 0] B^M\t^S: K P -r L 

SttcDfx h>4^-vfc:5"^lCcfcy. l52iOX'7— 

^A-e^^-f ^irffitfc**i. +-^ei^^nr't,x9-;u*^ 
[003 1] x>i;>izii3^>u— ;u^(DJS3^igsts 
(mi 3is]p*i^«|g|i^>7Kv'^Ag;:g^:ft:m 

S7 3H-S77M#^) T**y. l!2lZci:y«K-r 
i>o 

[0 0 3 2] C(7)«*4®I*SS1 01*. ^izmn^X? 

1 1 . :^J|sttt$&ilK 1 2. if3f^-r.ix'>::f 1 4. =i^> 



(5) 



4$ §82002-1 15553 



[0033] X;u 1 7 tt. tt^ 1 8 . y X;uM i 9 . 

yX;u^i 9-v(DS^et|&51SS2 o. 'J5^-:^2 1. 5i 
^■r^U^— >x::fU>^'2 3. h>2 2'^fl> 

«S (/"K— h A i: B A^atK. hBtC tmSi) iz U 
^t. J^Etf-;^ K>2 2±»a>Jffi3ftA<MLalK2 8^^^ 
LXmn^XP ^ 1 |::M^tt. ?fiE fx h >2 2 Ic-f^^ 

5S.b.fcfct;OFFttSlcMl±li. J^EfX h>2 2lC 
O^IJs =:^#2 5 0)0 F FA^^ON^<75^^^^ 

[0 0 3 4] ccD^^ngMSSi oir(i$b>lc. WKm 

s.t}^mm-r^fzib. ■^^zf^^^^t^'^f^ 4)!»^h»qta3*^^ 30 

PS#3ii*al%i 3a)%%$BSgs-r'&^a)'e. SEEM 

[00 3 5] T^-t2;naffi-b>-it3 3. x>i;>iHieai 

jgih^^>^^^^3^ai-r^-b>-»^3 4. ^®2|aj^iia)/t 
i6c7>42>i:?-3 5. 7Xia-b>-y-3 6 A^ba)^i-^A^A:^SF+L 
i>=i> hP— h4 1 -ei*. x>v>ialKaia^ 40 

[0 0 3 6] ms.LtzBm&nmmMi:in^Lx 
^y5v^2 5 0>oNmm^'mm'r^i^t\ =:;&^f2 5g>o 

momkim^mm^m^^'oizLxi^^o tzt^a^ s 
BGRm(D&^^\gnm^xmmmim(Dm:km*immt^ 50 



^SSIltm£li**1±«>C^I::j:y. SEGR^T-O) 

I*. m:kmH(r>m?^t<-mx&'ox^. m^m*i<?'7> 

A<x>i;>[5jK3$ga>iiJrairitggLT*^<fty. «e 

[0 0 3 7] miCMy. EGRilS4 0>ggD$|lT3SCO 

Sfaai52izRiE#M$'~?itiii&«$ii^^o ctttt. 

5 4lCj:yillli**t^Rl^yX;U5 3$aitfctcD-e. 

3> hp— ;ua.x-; h4 1 izcfcy. prsyx;b5 3fi« 

ttStSi^ — 1:>5 2l::3A**L-&»afl>S£5i*Sto^>' 

m%9—tz-^5 2izmx^ity xjumsL (±bb«^) iz 

[0 0 3 8] ±U(D7<7'^o.JL—^ 5 Alt. ^m&t^iZ 

L T RT^y X;i. 5 3 SMlft-r ^ ^-f ^ AT ^ 5^ 
ix— ^55<h. ca>^-<-v:7^AT^^3.x— 5 5 
--cDSiJ?aiE:ti*iiS-r-5E:t»S!l^»*5 6ih:A^t)&y. rT 

eizihti^ti^o 

[003 9] aa^SEE$^lepi:l^5S;S*^^>^-&^. EGR 

Sij^t. T^t^KumcD&m^^mmz^fzLxi^^o r> 
^y. EGRat&^^fc*i±-5>cti:rcj:yia$&ati^<b-r 

rri6. EGRS^i^^b-r-SCctlcTSry. iijgst EGR 

[0 0 4 0] ZOct^lc. i©$&S<i: EGRS^IifcSl^ 

izmmi^?L. EGRg*^^^^. /X;H8S^^^ 

l*5K:&(7)ftijaflSA<fiT-r-g>a)-^. a > h p— ;uiL— 
h 4 1 T'li. 31^^14 CiJC CT g^QRAS^a t Q a c 
$;^#L. ca)gSqaASaat Qa CitSSEGRa 
•\^S«EGR^Me g r l=S^l«i31SJSLfcfiir'fc'&^ 
EGRMQ e c-^^EGR^Me g r d & ^ — ?t^*ii*& 

«a>ff®)SSfiiT*fe§Rr^yX;i.5 3a)@s§BP9J^R 

V n t it&^'t^^'^izLXl^^o 
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[004 1] ^fc. mitS.^mo>fzi^':P'<—}^j\^:/<7^ 
A<¥^lC3lUfc<!:^. -?-OS^1ijEffllcS-:5tNT^Wfil 

[0 0 4 2] =3> KP— h4 1 -eHfrStt-sc 
^1 -3<D^) . 13 5 9 (x-T^-:/::^! . 2©^) . He 

2. @87-Sl 02 li5feMiSM (4tM¥ 1 1-233 
[0 0 4 3] ^-r. l3 3lilSJKSlSltSQs o I 20 

4^isx>i;>T'iii 8 ogs. 6^®x> 

[o o 4 4] . 2-ex>i;>EEl^aIg[N e i: 

<Dfll$aS«l«4fSStaQ soli: LTl£S-r€»o 30 
[004 5] {il5liEGR^f eCDMPS^A e V ^>1ia: 

[0 0 4 6] t^t^^ [3 5li;*-<>;i/— ^>"lr. ©JffliO* 

[0047] 117 (@5a)A-x-:/:^i a)-9-:?;u— ^» 

lil v'j y^g^^EGRgT q e c ^m^-f ^ 

[O O 4 8] Xt"-:;:^! . 2'^ttl *>'J>^^fcy<D?ft 40 
AS^aOa c n^g:^EGR^Me g r ^MW-'t^o 
[0 0 4 9] CZ-e. Q a c n<7);1IS:(::-:?t^TI*® 8<D 

[0 0 5 0] ^-f. !l8|rfcl^T. X-x 7^ 1 -Cli X > 

i;>is]gaiSN e ^m^^^. Ca>X>i;>|iJSSJt N 
e <!:XT:7P— ^cky?it>*L-S©A^agQ a s 0 

[005 1 ] 

[Sfel] QacO= (QasO/Ne) xKCON#. 50 



fzfzL. KCON# : 

<D3SlZj:y 1 vU >^afcy(DqRA^aaQa cOSM 
[O O 5 2] ±|Ea>XT:7P — ^ 3 9 (S 1 #Si) 

li. r3>::f U'>-9-JisSa)®^^il^3icSftT^y. xr 

ya—jt"^ 3 9;&^t>:3 U^$SB3 a *"ea)^j||g*i» 

LligaCDSS) l5]|5(OQa c Oa)filS=l U<?$APS 
3 a^SaiCfelt^l V^S/zyoqftASSSQa c 
n i: LT3}ta6Tl^^p -^-LT. Air 4 -eiiCCDQ a 
c n|::SLr 
[O O 5 3] 

[a2]Qac=Qacn-ix(1— KINxKVO 
L) H-QacnxK I NxKVOL. 

tzfzL. kin: wm^m^^m. 

KVOL : VE/NC/VM. 

V E : m^m. 

NC : %^tSL. VM : Q&^^^H. 
Qacn-i iBUlUOQac. 

>^^f=y(7>(RA^Sva (cosftA^sias. tiT r^/ 

[ O O 5 4 ] Jb|gS[ 1 ^^SKDQSAB^mao a s 0 

[0055] XTr»>:f 1 •eiixT:7P — ^ 3 9(Z>as 
:b®Eu s ^^-^jX^, ccDU s*^t>xx'>:^2"ei!i 

X7^*y :^3-eCCDQ a s O d |c:^LTaPS^±&«ttS$fT 

[O O 5 6] ^fZ, 011 |CfeL^T. A-T">':^1 "^ttX 
^i^VlHieSlJtN e. gsg^^igt^MQ s o I. x>v 
>,i^a7k;a T w SBI^^aXt?, Xx*:/:^2"CliX>i;>|5J 

SSgNe ig^S**ifiS*aQs o I 2^F*gS 
ih -r i) ^ :^*ei5g-r 5> C i: Hfc J: y S2f: @ :g E G R ^ 
Me g r b S/Uff-Ti)* Ca>ii'&. S*i«EGR* 
I*. x>v>cD^^^gcD^l^^iS. o^y^gls]^. -IS 

[0 0 5 7] *lwXT-!y ^3 -C^SItKST w3{|Nbl3 1 3 

^i^§<fr^x-:^;u^^^-r-&c<h^izc*:y. s^g 

^EGR^<7)7X^tijE«feiaK e g r_t \fsfi^^-t^o 
Xx:y:^4lcfcl%T. S:*:eSE G R^^b CO) 

[0 0 5 8] 

[a 3]Megr=MegrbxKegr tw 
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[0 0 5 9] X7^->:f5T'l4x>v>a>tt!SA<^attBi 
[0 0 6 0] ::^^yyex'it^m^mt^^5t^^x^ ^ 

[0 06 1] x>e;>(7>^ji^rcEGR$o 

t EGRIi^T+>*l^^:L^e 
[0 0 6 2] mi 4liX>i>>(D^Ji^5{mS-r^tci6(7> 

icfcL^TitS-Ti). N e (D(5 5*<:^$t^^^(iS«i:*(I 

b ^mS^relTMRK B P.!:*ikKL. ±^l^^Tmr 

[006 3] ::tt(c>ttLT. x-x-^^a-CNeaxa^A^ 

[0 0 6 4] ctLC,icj:y. x>e;>i5]essA^msfii 

[0 0 6 5] Zi<OJiOlzLXm8{Z^^J->^J>^^A^ 
^fiQa c n. Dl 1 let y @:^EGR^Me g r 0)31 

»^$l7Lfct>. lil7(DXi^':/::/3i::My. iai#A^t> 

[O O 6 6] 

[Wl 4] Mqec=QacnxMegr 
O^lZj^yH^EGRgMq e c S/H^T^o 
[006 7] X7^*>7^4-CliC<7)Mq e cfw^yUT. K 
I N X K VO L^j&DM^l^Saitf 5> 

[ O O 6 8 ] 40 
[as] Rqec=MqecxKINxKVOL+Rq 
ecn-ix (1-KINxKVOL). 

fzfzL. KIN: t^m^m^^m. 

KVOL : VE/NC/VM. 

V E : ^^g. 
NO : mga. 
VM : 

R q e cn-i : tii\3\(D^mSS^^^. 

(o^iccfcy. *rBi«i3gfii mmw^i^m) Rqec^sts 

CCDRq e c <h^jREGRMMq e c^^l^r;^^ 50 



yZtSX 
[0 0 6 9] 

[a 6] Tqec=MqecxGKQEC+Rqec 
n-i X (1 -GKQ EC) . 
tzfz G K Q E C : dt^SjE^-Y 

<0^iZc*:y5i^ffijE*fT"3r, 1 ->y >^f^fcya)ss 

E G RMT q e c ^mUT^o M*ffilC^ LTK^^CD 

S+t (-r^S^P^EGR^fS-^nU^iiais 

[0 0 7 0] His. B 1 6 1* g ® © ASMS t 

Q a c ^;'g®:-r^fci605t(D-e. — ^^FelS {tztiXit 
1 OmsS) |::|gfT-r*o 

[ o o 7 T ] m^ 5 1 ^jfej^s. @ 1 6 2 mm 

f^ntt^t. 2-3CD^Jg3^SI-ettRr^yX;i/5 3<7)a 
SU^A^fc^ (mi HISJ^^trliSiEGRgQ e cl::S-3* 

l^T. *fcm2||J6}^Si-eiiSlEGR^Me g r d(rS 

o-ixTPisy x;u5 3a>e^gBpai^R V n t ^^n^T 

[007 2] T^fc. ^1 5. g|1 6=L>-r>;b— ^> 

[0O73] mi 7 (gii 5. Hi ecD::^^vzf^ (D-^ 

^» liliEGR*^SIS[-r-5fci6(D4i(D-e. 1 
Om s ^(CUfx-^^o X-x'VT/l Trg^EGR^M e g 
r (lai 1-e^TC^^) ^m^SL^. X7^':/:^2-C=i U 
^^r^S^COftSSEffi^fiSKk i n^^n-t^. COJK 
k i na);«SlZOl^T^ila1 8 0)3? P— ICfc y SfcB^-T 

[00 74] igi 8 (mi 7 (OT.^^yziD'^yn — 
» icfciNT. XT^:y::f 1 -exvs^^iuegijgrsi e. s 

fe-S»Me g r dn-i [%] ^Wi^i^^. C(7)5*)N e <i: 
Qso 1 35^t>X-r •:;"^2lzfelNTia 1 9iP^^t-i'^'7 

vif^^m-t^ztmizjiijwmi&im^^^^mK \ n 

[O O 7 5] 

[a 7] Kl n = Ki nbxl / (1+Megrdn-i 
/I O 0) 

a)SlCj:y(*S3a*«^ClK i n^mU-t^o ZHltE 
GR(zJ:orftSa*A<Mi>*r-5>a>T?. iE-a)»CD*ijE$ 

[0076] ZO^ 5 iz LX-Sl^iSbtzK i n(Z^L. X-r 

V :/4 fz^siNT Q^m^^sst y >^^Bmo}t^^(r>^ 

^zi u^^ss^^cD^sa^i^fiiK k i ntLxmn-r 

[0077] C<D«t5ICLTKk i n<DmUt:^TLfz 
h>m^ 1 07.'fvZfZ\zm^) . Ca)Kk i ni:i:gEG 
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R^M e g r $^t^^ 
[0 0 7 8] 

[as] Megrd=MegrxKk i nxNexKE 
2# + Megrdn-i x (1— Kk i nxNexKE2 

#) : 

fztzL. Kkin:KinxKVOL#. 
K E 2 # : 

Megrdn-i : B5ial(7>M e g r d . 

M e g r d S^/rP-T-Oc SL 8 S(D^2ia> N e X K E 2 # 
A<Ji.e^SCOfcit>COM"efc'i)o g^EGR^MegrlC 
^^LTCOMe g r d 1*— *jl*tX*l6S-r CO 
Me g r d JUT T^EGR^J <tl^^o 
[0079] 1^20 {@15. El 6(0;^-X':/^2(;)i^- 

lig^ffifcAStiS t Q a c *;ll»-r^fca^) 

EGR^Megrd. S^jSJ^IfidtSQ s o I $11^3^ 
X-r->'::^2'eMe g r d<t^^filMEGRL 

JtS'ri>o 20 
[0 08 0] ZCT*. R^T^iiMEGR L V#liEGRa) 

Me g r d>MEGRLV#-efe^i:#liEGRa)4^ijl 

J^LTMe g r d ^M EG R L V#7?&i>4i: ^l±E G R 

o^mW}i$ixs>^tmmLX7.^v:fGizmtj\ meg 

RL V#3{)<0-e3£i:l^a>l*. ^a(7>EGRA^^T*>tt^ii-& 

[0 08 1 ] EGR(Df^l!)JIE"efe^^#(*. X^r^ys 30 
-exVvVlHlSilMN e iiHEGR^M e g r d cfc ^ ^i: 

y @#^A^mfiS2^fii t Q a c b ^mn-t^o x>i; 

>lHliK3&^-^fl5^#'C'fc4xlf. @2 1 COctafC^EGR 
# i: # 1$ if S <1«JR A^mg Sii-V>-r (D T- fe ^ o 
[0 0 8 2] X'x*:/::^4-eiiN e «hQ s o Ictyfr^h^ 

ISI12 2Srt§ifr«»'7'y::^^^^-r^-<!:^|:::cfcy § 
^SiA^^fi<?:)*iiES^ k t Q a c $>1l® CCD^iiE 

«a ^±150:) g ASagS*fiH::S It fcfii £ @ 
A^^a t Q a c «h Ur Wat- So 14iE«a k t Q a c 40 
I^S^^^ (Ne. Oso 1) lwJ:US^Q&A^mJt$ 
S ^ I ^ t ^ 5 S * I 16 ^ S tc i6 CD t, * o 

[0 0 8 3] EGR(Dl^f^i!li|ET-fe'5>ih^li. X 

X'V:^6(Zjt^. N e thO s o I J: yfri:^lS®2 3 S 

fit Qa c^/Hai-rSo 

[0 0 8 4] H2 4(iin 5(D7.-T'*:':::^3a>i:^-r^;b— ^ 
» ii^EGRM^jg»-r-5)fc*^)a>t,(7)T'feSe 

-CnU^^APSPS afia(::33ltSl 

ycOSiA^^fiQ a c n (gl 8 CD;^^" '::^3 T'fSX t^ 50 



-g>) . g^^EGR^Megr. 3 U-i? ^ #S^CO^Sa 
ffi^filKk i n^S^aXt;^ ca>5*>Qa c ni:Me g 

r ^^^t>;^T'•>':^2■e 

[0 0 8 5] 

[a 9] QecO=QacnxMegr 

a>SI=:cky3 U^^APgiS a{iSi::fcltSi >^ 

yOEGRSQe c 0$;1lgL. CCDQecOitK 
k i n^«L^X7^*:/:f3^Cfcl^r. 
[0 0 8 6] 

[ai 0] Qec=QecOxKk i nxNexKE# 
+ Qecn-i X (l—Kk i nxNexKE#) . 
fztzL. Kk i n : Ki nxKVOL. 

KE#:^a. 

Oecn-1 : ftJlalCDQ e c « 

cD^iCcfcy. ±^a>SL8^t^mizm*immtm&m& 
(1 i^uv^f^fcy-^mesra^fcy) $^ki:^^tot 

*>y >^?&AEGRSQ e c ^jH^-TSo ai0^(D:& 
5Zia)N e xKE#A<mfiS^(Dfctf)<Dfilt?fe-&o C:(7>Q 
e c lig:^EGRMT q e k (gl 4 O T'^f^r S) I'j^ 
UT— *S:jxtfJ6S-r-Sfci6. felTCOQec^ THE 
GRSj tl^5o ^fz. eS^ASSlfi t Qa c|Z«L 

[00 8 7] 11125 (g|5CDX'7^':/:^2C0-y-:^;U— ^ 
» liEGRfia)/1ISi:EGR^'X (EGR#^5St*l§ 

(Ca>EGR**X<0at3l^ J^XT. mi3 Fe 
GRSSaij iht^a) a>;1lg:|Zffil^S2 0(7)7-<— K/^'> 
^filE^aK q a c O O. K q a c O ^ E G RSEsS^S 
^IE^SlKq B c^mn'r^tztbCOi,<DX^ REFH-^ 

oxtimzm^-t^o 

[0 0 8 8] ^-r. 7.^yZf^ X^m^X^%Mit Qa 

mnmmSiQ s o i ^g^^fixt;. 

[o 0 8 9] ;^i^-:/::^2'T?li. e^S^ASMMtOac 

[0 0 9 0] 

[ail] t Qa c d= t Q a c xK I NxKVOLx 
KQA#H-tQacdn-i x (1 - K I NxKVOLx 
KQA#) . 

tzfzL. KIN: ftSSd^ffi^fii. 
KVOL : VE/NC/VM. 

V E : m%Si. 
NC : miSa. 

V M : 

KQA# : ga. 

t Q a c d n-1 : Q a c d « 

OA (-*S*icD^) i::J:y §««iA^SiS®tLfiiSffi 

t Q a c d S>l|g:-r-5>o CttI*. ^M^§S^(7)#a[C 
/<->"i?*iiE^aK q a c O O. K q a c O •\i>^l'M R q 
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[009 1] >i.^v':f3V\tZ7^ — \^y<':^<?MMo>^m. 

ci^^)CDSglz-:?t^rl*a2 6. m 

[0092] @26. @27. mz & itMZ 5 t&iLiZ 

— S^PbIS ifzt^lil OmsS) iz^^T-r^o 

[0 0 9 3] mz 6li:7-f— K/^'>^i^Pi:7^<7'f e f 

(HS^iSNe. S^^l^DlMMOs o I. ^EGR^M 10 
e g r tKST w SK<^a^tio 
[0 0 9 4] 77^— K/^*:;^rFRllfei^(DfiJ^li. 

X-r *y:^2 : Me g r d A^m^filM E G R F B#^M^ 
TL^^ (O^ y EGR(Df*i&J^) . 

X7^*y::^3 : Tw;b<fifT^fi|TWFB L# itzt^ltSO 
"CgJg) $S^Tl^€). 20 
X^*:/::^4 : Q s o 1 3!i<fiJT^{lQSOLFBL#^M^ 

>^-r*>rf5 : N eA^HffSfilN EFB L#S®;^n^^ 
(x>x hl::J5:^^H]e3lJgliE■e75:t^) . 
X7'-:/:^8 : — K/\'>'27§i$S:b't7>^ C t r f bA< 

— i^/^v^pf^psy^cff e f b = i tu. -^-a-e^cit+t 

Olc^frL. Z?-f — KA-:/^*Sjh-r^fc 30 

[0 0 9 5] j&fe. y^-\^j^y^mPhtiO>^it:^^ 

6) . X7^'>:^2-5CD^^j5:B*lc:7-f — K/'v-;-i7§S$fe 

[ O O 9 6 ] IE) 2 7 li^l'ftS:R*S rT :7 ^ y f e I r n 

iHlS^gNe. g^jK^lSltfiQ s o K ^EGR^M 
e g r d, tKIST w^ggtf^a^fco 

[0 0 9 7] ^gfitSfifeSpIlfef+O^IJ^t,. T.^v'^fZ 40 

7s^y':fZ : Me g r d A^HIrSfiM E G R L N 2 # 
^•CU^^ (O^y EGRCDftiSJsE) . 
X7^'>:^3 : TwA^fifrSMTWLN L 2# QfztpLltZ 
O'CfIg) gli^Tl>'5>. 

X-r'y:^4 : Os o I A<m^fiiQSOLLNL2#$ffi 



T.T'y'fS : N e*^3rSfilN E L N L 2#e^^Tt>i> 

X^y-^a : ^SfitStt*':?^^ C t r I n 2 A^mSfil 
TMRLN2# (fci:^lSO. 5&§S) $^^Tt^^ 

'Tyy^ oiz^^L. ^mmoK^^m±'ti>tzi5b^^w 

[0 0 9 8] fe3b\ ^SfilSfift*'t7:^t5'l*;^5^*:;3^2- 
:^2'-5 0:f:^^^|r y-tr-y hf^ (X^*:/:/7) o 

[0 0 9 9] g|2 8li^Si^Pr:7^^''f e I r n 

T^fzibtOi^Ois&^o 1 i?x>i;>l2!eiIS 

N e. i^J^i^lll^gQ sol. ilEGR^Me g r 
d. 7KSTwSiS^a^t;o 

[0 1 oo] *ig»Rrife<*cD^jStt. X7^^::f2~7. 

1 0051^^^— D-ro5^x'>^-r-SC<l:ICj:yfTtV & 

7^'rv'yz : Me g r d A^fiFrSffiM E G R L N 
rt^^ (O^y EGRCDf^ifiJ^) . 

X7^'>:^3 ; T wA<m^fitTWL N L# HzLtlKH O 
-8 0*CgS) $ffi^rl^'5>. 

X-x*y7f4 : Q s o I A^RFf^filQ SO L LN L#^^g^ 

Xt^-:/^6 : K/i-:/^»Rr:7^^f e f b = i t? 

fitTMRLN# (fci5:^li4|j>flJg) $^^Tl^'i> 

frL. J^^W^^iL-r^yca^^gi^Rr^^^'f e I n = 0 

[0 1 0 1] J'cirfc. ^m'T'i U-<:;b'>>^f*Xx^>:^2 
-7(D^Sl^|c:^)'>>K7'v:^L (X't'>:^8) . X-T 

•>:^2-7 05F^5i:^lwy-b-> h-r-S (X'x':/:^9) o 

[o 1 0 2] 02 BfcMy. C<7>J:-5l::LTSS**i-5) 
3-:><Z)^v^'<05*». x-r :^4-e37-<— K/^y^SpJ 

y=p<fi e f b^^-So f e f b = 1 O) t ^It^^'r V Zf 
5. 6T-EGRaa):7^— K/\*'>^*iiE«aKq a c O 
0<bEGRat5i(;>3?<— KA*>-^7*ijE^S[Kq a c O^ 
>:S«-r'So — f e f b = 0O<t^ C^-f— K/<*:/^ 

tm±r^t^^ fix-r->z^4cfc y x-x*>'::^7. 8izii 

KqacOO=1. K q a c O = 1 <i: 'f'^o 

[0103] zzv. EGRS:7-f-K/<-;/-2;tijE«a 

K q a c O 0 (OMS-iZ-Ol^X itmz 9<Dyo—iZ^ y. 
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^fcEGR3£2:7-f — K/'V':/^*ijESaK q a c 0(Dm 
[0 1 0 4] ^-rH2 9 (li!2 5 0:^^^:^Zf5(D-^Z^J{^ 

[01 05] yf.'7'VZf2V\tU e to s o It^^fztk. 

\tm3 o^i?9§i:-r^-7->:^$ft^-r^ci:«iCc*:y e 

[0 10 6] ' 

[a 12] KqacOO= (tQac d/Q a c — 1 ) 
xGkfbxKgfbt w+ 1 

(0^\Z^h) E.GRM.y ^ a c O 

[0 1 0 7] CCDytCD^521^1 (tQac d/Q a 

c-1) j±g«siASmaiitL«v^fiiA^t>co^Miy^-e 20 

fcy. CttlZI ^Jto^^C^h-e. KqacOOIilS* 
•^*iiE^f.aK q a c O O ^j^Sf ^ ^ CDT'fc-2>o 

[0 1 0 8] 113 2 (gl2 5C0X^.':/3f6(7)i^::^ 

^^fiitQacd. H^A^aSQac. JiVvXelK 

[0 10 9] X-T- v:^2-CI*N e i:Q s o I 30 

(^113 3 ^p^mt-r^^v^f^^m-r^^tmi^^k^j e 

GRgt3ii7>*iiEy<>Gk f b i ^/r;^^"':/ :^3 1? 
li*iiE^-<>(D7K^4fjE«aK g f b i t w^Tw*^e> . 

i: lis 3 4 ^ # "T -i> -7— :?;u $ d ct ^ 
|Cj:y-?-tL-e*t3ISEL. C4^t>^^t^X^•v7^4^C^3t^ 
T 

[0 110] 

[ai 3] RqacO= (tQac d/Q a c — 1 ) x 
Gkfb ixkGfb i tw+RqacOn-i, 
tzfzL. RqacOn-i : flSIaKDR q a c 0 . 40 
<;>^lwcfc y^.MiJj^R q a c O^MStU. CCDISMSJ^ 
R q a c 0|C^^LT;^i"•>:^5lCfcL^T1 ^jtlDx/rfil^ 
EGR3f.ilCqe (D 3 8 T^iii^-r -f — hV< v 
^HiE^aK q a c O LX»th-t^o 

[0 111] ztiit. ^m^x^^Mm*i^mmii^^o> 

m^Wi-^ ( t Q a c d /Q a c - 1 ) (Dllgfil (H^ 
fit) lZjt«!ISl±r EGRSg2:?-f — K/^-^'-i^liiE^aK 
q a c 0*>^g:-r'& m^UW iO'X:S>^o 
[01 1 2] gl30. 03 3<Dci:3(-. 1SiEy-f Veil 

(Ne. Qso I) |c^t;i:/cfii<!: L/i:COIi;:XCDM 50 



^ctcy^cft^j^ofcyr-soT?. /\>5^>^'^^i:^ 

X > v >(Z> g S -I b ^ li ^ Tr fe -S> o 
[01 1 3] C:(DJ:5lwLr EGRS3?-f — K/^:y^^ 
jE^aK q a c O O <!r E G R gti^ :7 -f — K/^*;/^?iiES 
aK q a c 0(D/1IS:^l^7Utrfe. S2 5lzMy. 
^:/Zf9-(:^WMR^V^'^y'^<f^ e I r n 2 ^ 
SSBftSRT^^^ f e I r n 2 = 1 Ot^ i^^BOK 

ftfe$ffRr-r-&t^) I*. o\zm^. Neito 

s o I Ji^jtztTLitms sa^^^'^^y^f^mM-t^z.t 

irJrySSH'&^SfitRq a c^S^diL. 1 $ 

SLtcfiSEGRSiSil^l'ltjE^aK q a o tl^XMU 

-r^o ^SSttl»Rr:?^<;^f e l r n2 = O0^^ 

^ (^^fiicosefe^^ih-r^^#) I*. X7^*:/:^9J:y 

X-x-:/:/! 2lc5t^. EGRSEal^^ffiiESaK q a c 

[0 1 1 4] g|l^TX^*:/3f 1 3T'li. ^^^rTZ^^^?* 
f e 1 r nS^^p i^WftRi:7^^f e I r n = l Tfe 
:h.li (^I'^rFRl'r'Sxb^) . ^^-y^^ 4lCii^. E 
GR5Sai:7-f — K/"?*>^*iiE«aK q a c OA^t) 1 
glLT^MfJo-R q a c n ^"^-So — ^S^rTZ?^ 
/f f e I r n = 0-efe^i:^ (^S'S^ih-T ^ t ^) 

q a c n = O t.~^ho 

[0 1 1 5] c:Ocl:5l::Lr**:)fcMMi9^Rq a c n 
(C»-:5lNTX7^*y :^1 6 1?(*^^ilJ-&^SClRq a c<7> 

-icJiyKIQ-r-So 

[Ol 1 6] 1336 {mZS<Dy^'TVy^ SOV'':^)^'- 
^» lzfct\"Cs Xir->3^1 •e^MSi'&R q a c n. X 
>v>[Hl^5igN e. @^^*^lSltmQ s o I 
t^o NeiiQso I A^t)^^^ v:^2"e^^jlJgT c I r 

^Iwcky/HSr^o X'x-:/:^3Tr(iN e. Q s o I ct y 
JilSias 5C7)^S■7';/:^3b^e,KSflJ•&^W^lRq a c $ 

[0 117] 

[a 14] Rqacn = RqacnxTc I rn-fRq 
acn-i X (1— Tc I rn) * 
fzfz L. R q a c n : MSfSCDS^flJ^^Sfil. 
R q a cn-i : HSfi|tl(7)^Mf!l^^Wfii (=^§fitiSE^ 

[Ol 1 8] gi3 8 (@5(7>X^*v:>'3 01f ^ 
» (i. EGRSSaCq eSatS-r-Sfca^CTJttOT'fc 
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-5>p 

[0 1 1 9] . e he 

GR^Me g r d. ^StA^^SO a c. EGRSafs:^ 
-r— K/^':/^SjE«aK q a c O. EGRSSS^^SjE 
^gilK q a c ^^iS^ai^. Xt^ "I^^S IZ^Sl^T 
[O 1 2 O] 

[^1 5] Qec h=QecxKqacxKqacO 

(DsSlCjzy. Kq a c OihKq a c-e^EGRSQe c 
^ffijELfefii^ffijEllEGRgQe c_h<t: LTS^ai 
L. C(3!>?iiE^EGRSQe c__h^||EGR^Me g 

r dcl:yXT^':/^8 (CfcLNT. fciiTLlias 9 
T^V«y:^^:g|^-r-g>Ci:lrcfc EGRSilalCqe* 

[O 1 2 1] S3 9C7:)EGR363ia>**ttli. 

?S < 3iea&f*i::J6 i:TEGRa>:7^' — (DSSA^ 

— h*/<v/^S<7>SA</h^<3&:-i>J:-5lC. EGRS6jt:7< 

— K/\*':/^*i^SaKq a c Oli. Sftil-^ 
ffit^-&HEGRgQ e o^(Dy ^ — t UTL^ 

-So 

[Ol 2 2] tctiL. S3 9^r^3l^T1ttt(7>^i^;b^^|:: 

^Ji^T'fe'Syca^. 5i-^^MA<fc^<^. ^cDJi-^M^cD^ 

S^S:itTEGR#6lP®SAe v ;!)<^<b LT 5c 
O^y^ EGR#fBlP®?gAe v^SI9[-r^5CT?fe-5>A 
ev=Tqek/Cqe (S 4 O Tr^i^-r -5) Icfcl^-C 

g:^EGRST q e klC^^LTtSfuii^M^ 

±feoEGRM:7^ — K/^*:/^*iiE^aK q a c o o 

1?. ZCDKq a c O 0(Cj:y. ^^"T -SS 4 O OXt^ 
:^2-^iSEGRgT q e kSffilELTl^-Sp 

[0 12 31 CCOli-^. K q a c 00^;*g^-r'5>!^trfe 

MfJ-^I^Jt^^-y-TK q a c O 0^>1l@-r'5)(?^t:. CCD 

it 0y»jffli(Ccfcy@3 9a?EGRSE]ii-7->:^(7)®'&^M(c 

fz^m 1 2 StlCfclNT. *iiE^-< >G k f b = 1 
ai^7S'e#^'5)^. KqacOO= (tOac d/Q 

Qa c d<l:yS5ftAS&^gQa C3&^/J>*t>i:. Kqac 
0O35M ctyz^r^^^il^J^jry. cmcJ:oTg1SEGR 
St q e k3b<fiPMlcMMSFtL-5)o li^EGRgTqek 

rCD t Q a c d^i:ilK^T-&o 
[0 1 2 4] i$i0^L>^A^ofrlil3 8CDX^*>'3^4'-7fi 

EGROi*iS§8te^(D*D»<l^l&S-r-&»»T:&^o ^ 
ftWiZli. X^*;;:/4TM**iiE^EGRl:Qe c_h <t 



OS]tKf-S>o Qec_h = 0 {O^y EGRCDl^f^iS 
[O 1 2 5] 

[a 16] Qec_h=QacxMEGRL#. 
tctfL. MEGRL#:SS. 

O^lZcfcy. aiEHEGRMQe c^h^SSf i)o 1^ 
»IZLT. XT-'VT^STIiHEGR^M e g r O ^ 
ibSL. Me g r d = 0a)t^liX^'>::^7T• 
[0 1 2 6] 
10 [Si 7] Megrd=MEGRL# 

O^ICd: y^EGR^M e g r d ^H^-Tiko 
[0 12 7] EGR#6CD^^^ICEGR#6^51jl-r 

^EGRSEiilia«ScD:i«»:ft*<t>-lfnT:fc-&A^ Si 6 

ai 7^ttEGR(Df^S&SSte^(7)C^^#^T. 5S 
aSO;*lSlw^l%^y<^y— ^CDtO^fll^lS^-r'So ME 
GR L#(Dfilli|Ji4LfcJ:5lzfc<5:^lSo. S-e&^o 

* t>lC3^-^i,t. 3lS^^*|C^-^TEGRCDf^ii)||$feBt 
a?EGR#BU^a>MS (LfcA<oTEGR5St5It,) ;6<M 
iSi^fz^. :i*i\^n^-t^^(r>t:^^o CCDli^, EG 
20 Rt7>flFS}§a$&^C0 E G R#1ii^(7>M£E(^Hl9&A£mSO 
aclcH«-r-&. -^-C-e. »1 65*|rj:y Qa cirj±« 
LTQ e c^hCO^D^fit^-^^-SZ^T?. EGR(7)f^li) 

BBJfe^O) E G RsS3lCD/«S:«SA^fRi±-r *o 
[oi28]H40 (ll5(7>X7^»>::^4CD-9-::^;u— ^ 

» liEGR#§§P®SAe v^/*^a:-r-Sfci6C[)tC7>T? 
fe^o X-x*y::^1 tflil i/U >^^fry e«EGRST 
qec. EGRm:7-<— K/^*:/^*liE^aK q a c O 
O. EGRSgjgCq e^gg^afco Xt^ *y :^2 7?!* 1 
y >y^fcy @3gEGRMT qe c^EGRfi:?^— K 
30 /^';;^*iiE«aK q a c O 0-e*iiELfcfil (Tq e c/ 
K q a c O O) Iw^* LT 
[0 1 2 9] 

[Sis] Tqek=Tqecx (Ne/KGON#) 
/K q a c O O. 

ytfcL. K q a c O O : EGRa:7-f — Ky^-:/^4f jE« 
a. 

K C O N # : 

(7>^izckymias» (1 i^y >^^fcy-*#fi^rBi^/c 

y) ^floT. e^EGRgTq e k^^i^). CO^gS 
40 EGRST q e k EGRSStSC q e A^ bX7^ 

[0 13 0] 

[ai 9] Aev=Tqek/Cqe 
a)3*r'EGR^MlP®SA e v SiSKf-So 

[0131] ZOJ:di::LTfSt>*tfcEGR#MP®^ 

':^;u*SiK-r**iZci: y EGR#6coy KSf-^ 

^^tL. CO^EGR^fy :7 KSlc/jr-SJc^l::. E:^^J^ 
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[0 13 2] :A\Z^ IEi4 1 (iT^^ouX — ^ SAlZ-^z. 
i»S9aiJi^'r^— T^-ffilD t y V n t ^MU't ^fztb(D 
t(Dtr. — ^^FbIS (fr<h^lii OmsS) izm^-t 

[on 33] H42 (13 41 (ov-z^Ji^—^- 

•rsfc*i>0)ta>T-fe'2)o z.:iv. xh<t 

[0 13 4] ^-f. X-T->:^1 -^XVi/^HEaSgN 

n-k. Qso In-k^ QacrHi »&l/|Z^E G R^M e g 
r d ^ iS-59-i^t;p 

[0 13 5] x-T-y ::^2T?fiiisaA^SifiQa c tmB 

GR^Me g r d^^^^•r 20 
[O 1 3 6] 

[a 20] Qcyl=QacX (1+Megrd/10 
O) 

g/s t . c y I ] i^n-r^o a 2 0^<7>:62im2^i 

(QacxMegrd/lOO) tt^EGRat?fcy> 
H^A^^gQ a c (Iff^m) E G Rfi^JllQ^ 

[0137] 7^^. ^EGRfiit LTI*lil2 4CDIIEG 
RSQ e c ^ffil^Tt,A^^t>^i:t^ (Lfc*<oT. :i(Dt 30 
§^|Z(*Q cyl=Qac+Qec it'Sr-S^) • 

[0 1 3 8] :^3-eii 

[0 13 9] 

[a 21] Qexh = (Qac+Qso IxGKQFV 
NT#) xNe/KCON#. 
fzfzL. GKQ F V NT# : ^g^a. 
KCON# : 

(D^tfglSfftfiQe X h [mg/s t . c y I ] ^Slff 

r-So ctti*. Qso \ o>mntimiMi.xm%\ztj:^i^ 

CD-efe^ (iajgCD±^S^^g-r^) o --T% Qso I 
[mm3/s t . c y I ] -V&^fzl^^ Ztllz 
g^^<iaGKQFVNT# [mg/mm33 ^-^^-T^ 
C^lwcfcor. Qe X h(7)#e^Qa c [mg/st. 
cy I] ltl^ll:melZ^»Lrt^^p Ne/KC 
ON#^^^-r^a>li [mg/st. cyl];^I^t>[g 
/s] ---COSaS^TdfctoCOta^-^fe^o 
[0 14 0] X^»:/:^4T'li. Ne. QsoK Qac 

g^^bSDNE. ^*4Pil*m^'fbaDQSOL. ^laA 50 



T.^V'^S : Ne^BTSfilKNEOB#ib^ODNE^Bfr 
SiSKDN EOB#T-fe*. 

X-r':/:^6 : Q s o I ^mSfitKQ FOB#3b^-:>DQS 
O L^SIfr^fitKDQ F OB#-efe^v 

: DQAC^BTSffiKDQACOB#T-fe-S 

«SL. Xi^-^T/i 1. 1 2l::iiAyt?:i-— X h*i| 
S3^^^FO VBT= 1 i-r^^t 

X h^-f ^TMROB^ 'J-t2*> h-r-S (TMROB=^ 
O) o 

[01 41] 1354. S59(rct y^ai-r^c*:5lr. Z 
(;>:7^^''FOVBSTIigSilJ^S*fiiR v n t oa)/ii 

^l::ffil^t>;H. ^A^^S. E G RSA^fs] U^^T?:?^ 
^''FOVBT = 1 C0ih#ICli:7^^''F O V BT = oa>i: 
^J:y*^>S:fiia>SSfO^®*<SR V n t 0*<SI»*4i 
-So e:g#J^S2f:filR V n t Olic:ofil*^/h^<^c-5l5 
i:pr^yX;i.5 3A^BBi:^ttii*SBEA<S<35:-&c7)-e. :7 

^'^'FOVBT=1 (7)i:^|C(i:7^':7'FO V BT:=0(D 

= 1 cD<t^A<;*— X hfflS*]^. c:ixic^*ur:7 

[0 1 4 2] 3^— X h^<^TMROBl*:7^ 

^'F0VBT;&<1 (c-WS^t>tLT*^i^03gi^^rBl^tt;15 
'T^fca^cDtifD-efc'So tlt^. g|^L35:l^A<. cols' -f 

•^TMROBOjy -tr-;/ hl*:7^^'FOVBT*0J:yi 

ii-r-s^^sxffcif 2[E]@m^(ix;u--r-i> 

(X-r';/'>''i 20«&3l$^iS-r) o ^-fVTMROBIi 
-<^a>y-fe-:/hl::<fcy^-f7 fil;5<^rB^ tt^ \zms\ L r 

[0 1 4 3] T':7^z;^'<1y;^^^SlllcES^>x^f£lg^a> 

ffi<b*^7^;uWl3ia4 3ic^-ri:. ^— /<— X 

S>^';b^@:g^^^®S^aQs o K 
x>i;>|sISSSN e. HqaASaaQ a c 0Mi::# 

<. -^-fD^g. :7^<7''FOVBT= 1 «^3^oXL^^e C 

LT L^^^mA^&'&COT-. S^JS^fflS^fiQ s o I 
■V>x>i/>[slSjiaN e ^-t—f^—^—Zk hmMOfzib 

[0 1 4 4] ft*>. a 4 3lCliH# (Qso K N e. 
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Qac) (Dm'^omm^'f*it^^<t>ii''^i^5i^. MSL 
1^m\ZX=E'-<? U S ha)S9E^Sltr Q s o I ;b</h* 

^mgO a c 0^|cS-:5l^T:^— X hCD^^^ 

Let 5 t-r^tmmco^ -f s < al*vi> c 

[0 1 4 5] X7^*>3f5-'7|C^Lfc±IE3 0<Z>lfe#(Z) 

g 4 4 ^[^g#^-r -2) V C it iri: y 

— X h*ilSQRA:ti'XgTQ c y I ^iHgL. ±U<D 
v»j>yflftA*'XSQc y I t Ca)TQc y I $0 4 2 
(;5X^*:/:^9'rrJtS-r^o O c y I A<TQ c y I jaJb-r? 

[O 1 4 6] — Q c y I A^TQc y I ^Si<Ot^iZ 20 

x^':/::^i oicji^^:^— y^— x h^mis:?^^* f o v 

BST = 0«h-rSo 

[0 1 4 7] ®4 4lz:^LtcJ^3fc:i--/'C— X 

SqftA^'XfiT Q c y USt^SQ e x h [Z^ LT 

4 5lrfcl^•t5^— ;t?ji»&aT'l*IIStSlSQ e x h AM^S 

* t>lcSgStmSQe X ht:mtm'r^tnmr)t<i&T't^ 30 
(DT'. ZtLl::'^^-l±r TQ c y I ^tS^Ltr^(7>-t:fc 

Pa) -efc^o 

[0 1 4 8] */c. I^C^a^fiQe X hVi>:k^KP 
aA«i£<?S^f5t*TQc y I S/J>* < "T-S Cit L 

(114 4#RB) „ 

[01 49] g!46i* (1341 (7?x-7"':/:^2a)-9-3^;u-- 

^» li:^— X hfi?^.^^:7^^'^FC LROB 
^ISS*r^fci6CDtCDtrfei»o C(7>:7 F C L R O B 
$»ALfc^4tt*<DSyT?&«)o X 40 

TTMROB) tzif^t>*l^o U*^L>S:A<t>. ^(OB^Si 
L tc;b^ t> t l^or pj^y 5 3 ^mi^M 

— /\'— 3^— X h«?^^fT3?^^''F C L RO B $®A L. 

ovBST^i cfcy oct-r^^^ (o^y:i-— 

X h^KS^ff37^'5''FCLROB&0cfcy 1 IC-^^g 50 



[0 1 5 0] yo — ^MW^\zmBMr:ht. S4 60X 
7^vZf^ X /'^—^—X h^-f7TMROB<i::^— 
^— X h¥(IS:7^^FO VBST*^-5e z^— 
X h^$i-f '7TMROB;&^:^— -I^— X hfflgll^Fa 
T T M R O B JUTiDi: X hm^y 

^^•F0VBST=1 (Dt ^li:^"—/^— X hSPSlJ4» 

"Cfc^OT'. x^'> :^ 4 izitA/X:i- X h$i|^ 

:7^^'FOVBST = 1 CDJRE^iffiSc-r-So 

[0 1 5 1] -^-tufelM-Oi:^ (fc<!:^K:;j— z^— 

X h^-f -^TMROBA^r^-— -zf— X hV^M^Ti^ 

TTMROB SS^fc ^'V>:t— 3^— X h ^ fiPSfl L 

rl^^^«x:^— X hA<«^-r^^feft"e3S:<3ti: 
^tzt^) lciix^':/::^i yx7^»:/7^2. sirjio^. 

i^>;f— X h*iJS:7^'i7*Fo VBS T = o^-r^ 

X y 7^-r^TMRC L R 
OB*y4Z'yh"^^ (TMRCLROB = 0)o 
[0 1 5 2] X K^yy^-T^TMRCL 

ROB li:*-— X h^mis:? ^-if fovbst = o 

it o r ;!)^ b OSjSil ^PbT ^ tf-S^-r -5 y-c 4, <7) X fe -5 o 

ftfc. gl^Uftt^A^. CCD^ ^T'^TMRC L ROBOy 
•fe-V K4,:i-— X h¥iJ^:7^'J^FOVBSTA<1 
cfcy Olz«J^^:)ofc^-f S><7"'y£lt«!: L. 2|2liJ^ll^l* 

x;u— -r^ (x-x->:^3$mtf-r) o ::a)^-f7TMR 

^{zmiBLxi^<o 

[01 53] X-7^»:/::f5Trli|^^-f -^TMRCLROB 
t y^— X hfif^S^fr^reT TTMRGLROB^ 
itS-r^o ^''Y^TMRGLROB^y-tv hLfcIt^ 
liTMRCLROB<TTMRC L R O B-Tf fe-Sfci^X 

L ROB= 1 ft^o 

[0 1 5 4] Sfelsl (O^y 1 Oms^) ct yxT^':/-:^ 
1.2. StM^. ^^-fVTMRC LROB«h^— /\— 

X h^lft^frftraTTMRC LROB^JlK-r^o 
TMRCLROBA^TTMRC L R O B JilTTfe^Te^li 
X7^'>:^7(Z)«&^^^ySL, -V^Jb^T^-f TTMRC L 
ROB;6<TTMRC L R O B ^S:^^ ^ X ::^5 cfc y 

7.^y:feizmA^v. ^-y^-:^—7.hmm^^y'^<f 

FCLROB = 0<!:-r^o CtLlZcfcoTiS^SeStfCi^ 

[0 1 5 5] 04 6rc:^tNfc±|E<^:;i-— /\— X hfl] 
©JBtfelT TMROB 3^— X h-M^^^^f^T 

TMRC L ROBIi-e*i€ttl!4 8. lil5 1X5^U/c«fc 
(Iriirxl^l OmsS) >«S:Lrl^i)o 
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[0 1 5 6] ^-^'^4 aii^^mm-r^t. t^h-v^^ 

lix > > [s]gSgS<b3 D N E i: «Si|S«fi:^-(ba D 
QSOL<h3£)^t>fci:^liS4 9 

it-r ^ - <t iiick y -'^-t:^— :^ hs«ai^ras*fitT t 

QACt. i/'J>^KA:t^;:^fiQc y I CO:*"— 

X hS«»^PBia>*|jE«aKTMROB^jas: 

JiPftJftraTTMROBi!: UT/Rff-r-So ftfe. DQSO 
L. DNE. DQAC. Qcy 1. TQcy 1 a)>1l®L:5^ 
;iliBl4 2 tl^l3tS-C&^C7>-eS4 8C^>:7P— |C^Lrt^ 

[01 57] B4 9|Z*LfcJ:-5fwDN EAi>DQSO L 
t^o ^i^-e. Ne-\i>Qso I (7)S1b*^:fe^t>l$<i: (O* 20 

y DNE-v>DQsoLA^*^iM5^*) ^— /<— X h 

3(^DQAC-^Q c y I -TQ c y I t^'K^V^XS.EWL 
^&KTMROBa)ii$::^# < LTl^^CD4,. ^Q&A^ 
ftSQ a c<7?S6-(b (O^yOQAC) ^$IJ^M*^ t^tDT 
tL (O^yOc y I -TQc y I ) t^($ 

[0 15 8] 115 1 ic^^i:, 1 -XzKt^-X 

aiEE-bvy-SB fCj:y«iai*:h.^*mEP 30 

a A^t>f::<^^l^^5 2 ^l^^ir-T^T^— 

c*tircfcy:t— /N*--::^— h^l^s^frSfem^filT tm 
RCLROBOS. :^2-eSISPSiaQ e X h 

(13 4 2;3^^->::^3T'#Tl>^) *^t)fc<t^lSll5 3 
# i: -r 7^— * * ^ ^ 13 J: y / ^— 
X h^f^^^T^rB^C7:>^ijEi^^KTMRC LROB^^^S: 

frBtr^lTTMRCLROBii: LTjtS-T^e 
[0 1 5 9] (US 2(7)«fc'3i::*ai±P a A<e< ^S-Slfefi^ 
(fr^^tfffiife) T-:i— h^^^fr^Fam* 40 

MTTMRCLROB0^:*:#< L/cCOI*;j5^CD31Slw*t 

S<*T'ld:;j--/\-^— -X h«^«fTB%fBlS*filTTMR 
CLROBO*<*:#<35:^efc3l=:L/cta)r-&^c gl5 

/<— ^«^s»^7^r^^<7)*^iE^saK TMR c l ro 

B$::^^< LfrCDIi. SSf^MQ e X h;b^fifr^fil^^;^ 50 



[0160] H54. D59 (^41 G>'X't 'V'^ Z(r>'^ 

^» liRT^y X;u5 3 0gsliPai^R V n t 

@5 9i)<^2^£g)l^^) o 

[016 1] ^c-e. pj^y X;u5 3a)iapis-&<s:ii. 

3(75^gi^lcr?8nitl-&l*i 0 0%. ^H^l^MPfJ^li 

-5>o t*>5A/. pr^yX;KDg§P®S$S^LrtA>* 
[0 16 2] J^f^S. ilJS?^^(;)^-7Ki^$&;^(i. ^g§^ 

^-f:/(7>ta>-c:fe^/=Ar>. gap fj^ S if i^i&a 

[O 1 6 3] ^-fs ^1 HJSJ^filCOSS 4a>S53!l^P>|ft 

B^-r-st. X7^v:^i trg^esA^^a t Qa c. ^e 
GRSQec. x>i;>[s]£i£jSN e. ^mm^mMm. 

Q s o K g^^EGR^M e g r ^^*5V-a^t;o 

[0 1 6 4] ^'fv':fz. 3Xlt 

[0 1 6 5] 

[1*22] tQasO=(tQac+QsolxQFG 
AN#) xNe/KCON#. 

QesO= (QecH-Qso I xQFGAN#) xNe 
/KCON#. 

tzf£L. QFGAN# : >f-r 
KCON# : 

(D2oflr)SiCcfcy. ssiiPiJj^s*ii*issf ^fc*^) 

COtKA^mm^g^fil t Q a s O CJ^IT. C(^?ftA^mS 

splits rs^flftAS&aSffl^ffij ti^5) t. mc< 

g s§8 p fjj-^s*® ^ tss-r ^ a6 CO E G R as ^ fit Q 

esO (felT. C<;>EGRaffi^CI^ rffeSEGRa*! 
^filj ^^UT^c a2 2^f=:fcl\T. tOa 

c. QeclUQso I xQ FGAN#$^^DS:Lrl^^^7> 

tt. s^siAStiaffi^fit. ssEGRa«^(sic«L* 

FGAN#-e|gS-ri>J:5lCLytti(DT:&^o N 
e /KCON#fim^Bt relate y(7)^ASm2. EGR 

ai:^^^'r^t=a^>ofiiT*fci>o 

[0 1 6 6] Xt-V/:^4-'1 OliiaiEGR^Me g r 
<t:t— m'— X hfJJS^^^'ifFO V BS T^cS-:5l^ 
T. <1> Me g r ^flfr^filK EMR A V#A^OFO V 

BST = ia)i:§' (EGRa)f^l^Illt;{)^o:t— X 

hW»J^) . <2> Me g r ^^Sffi K E M R A V # 
OFOVBST = 0(7>^^ (EGR(7>ffiSi^;b>0®^il 
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S^) . <3> M e g r <flfiS<lK E M R A V #3!)N0 F 
OVBST = ^ 0>t^ (EGROlfftHliSA^O:^-— 
y—^ hffl)©)^) . <4> Me g r <mSfilK EMR A 
V#3&^OFOVB S T = Oa)i:# ( E G R ftlSlglA^ 

l=SS35:BgPii|^$S#gSPi9^S:^1tR v n t O (ig 

<1> a>^^lcl*X7^-;;::^7T-gS5RASgMaS^ 
ilt Qa s O^h^SEGRgffi^ffl t Qe sOt^^^fzt 

<2> <7)i:$^lCttX'T->3^8-Cl^C< t Q a s O i: 
t Q e s 0;&^t>fc*h^r^Il5 6 "^P^^t-t^^vZf.^^ 

s-r^ctrzjiy gs§api«J^S:*:fitR V n t o^ife^ 

t^o f^^^icLT. <3> <Dt^\z{t:K^*y:fi OT* t Q 

a Botmm^nmmMQ s o i t^i^tzt^itmsi 
^mt'r^^v':fi^m't^:it{z^ij^ ^tz <4> <z> 

i: ^ Iwli;^^ 9 TI^C< tQasO^Qso ^*^t> 
fc i: ^ I* @ 5 8 ^ 1^9 § <h -r ^ -7 3f * SIS-r ^ C <!: l:i <fc 

y g^igiPiJj-a-s^^^ffiR V n t o ^iss-r^o 

to 1 6 7] — m2SiJgj^^a>ii]5 9a>(a5-ei±. 

t^^EGRS^B^ffiQ e s O (Cft^T E G R e 

oT@5 4 0X7=^•>:/3li3S:l^) o ^Ut>'^^ < 1 > 0) 
<t ^l-X-r y'^l'trt Qa sOitMe g rA''t)tci:^(^ 
g!6 o*I^#i:'r'&-7':/::^$3BI^-r-5c:i:lcJ:y. ^fc 

<2 > CDt ^X-r *;/7^8'CtQa sO^Meg ^^^t>/i: 

ir^tfine 1 ^(?^§t-r-&w:^$SI^-r-5i::<tizj:y 

g^r?^pi«j'&s*fliR V n t oin&'t^o 

[0 16 9] cct?. ^6 o. me 1 coJtlttli. 
@5 5. @5 eihffiS'r^'fc^oa). S;$:at)l::@5 5. 

5 6 it^t^-s^^co-ej^i^tri^. 1155. mssomov 

[01 70] ^55. 1356 IZ^-r cfc 5 (C. KSlRAffi 

mgffi^fil t Q a s O CD:^^?'d:^ffl(D^i«e(cfct>Tl£^ 

EG.RSfg^fiQ e s ot<m^^i^^^mmomi^^^ 

{it^/h^ < LTl^^o Ctil*. EGRm*^^< ^dT'Sxt^ 
< i:;^^— i?;b^SI^-r^OT-. EGR535<*<ft-S($i: 

gsgipi»j'&®*fiis/jv$ < Lx^i&Ktmi^^'2^mt^ 

[0 1 7 1] glS 5. 115 6r'fta^i±frg^§§ 

^(on^m t mmm^on&m t vmtj: y . t q a s o 



[oi 7 2] cct:. ^am«. sfmmtE. ito^ftms 

\zJ:iJ^t^xmB^r^t (fcf£L-tlfi <1> i: <2> 
itfz^^iz^ mm (NOxihPM) . 

fi<^<oj:'D\zmit'r^t^^7r:Lfz^<oxib^o mm^ 

10 y. x>v^>is]g3ig^x>i;> h;u^A^i^--et. 

^yjD3ittA<ga<l:?S'5») RTg^y X;ua)igP@SJi-^*t 

.^iixmu^:iti)^ibt^^o Lfzt<^x. fzt^itmwm. 

h;u^*ffi31*-l±T. «a)b<Sa^ftSBBP®a (KP 
QasOihOesO(Meg r) ^ t't^'^ 

20 [0 17 3] ^Jilc. X hfflSfl^cO gSBBP 

Pii|^£4:ffi (mill£&}^jSTMd:@5 6<hlS5 8. ^2 

§iJSJ^^-eiiii!6 1 tmsB^m) y:^#< LTl^ 

cjfxtt, X hffli»ja)fci^)lciiag«&JE^ 

ll«ft^iiyo^y pr^>'X;U5 3^^<{l!) (R v n t o^ 

[0 17 4] mmmnm^&:^^o>WL'&\t±ua> 
^o\zmk>ic\.^^(Dxtiii\ m^my^^mx\tms 

30 ii]5 6(7>cl:a(=:|g£QS^ASmS4S^11t Qa s O tWi'S, 
EGRMffl^fSQe s O t b g^ilPfO^S^il^ IS 

irSlEGRaQe cA^feS^UT4i3b^**:>35:l^ * ?> 

IC. CtLlCft^rg^OaASmfi t Q a Cibg^EGR 
fi (Qe c O) 3b^t>KSLTt3^l^**?^Ct^o L 

T. nzmymmxitmso^ me^ o^oizWi^^x 

SfiSffi^fiSt Qa s Othg^EGR^Me g r;6Nbg 
^glPfJ^S^^^fi^tSSLTLN-SA^ ^^XlcftTLT. g 
^©ASaSt Qa c<h|iEQR^Me g r d;ijNt>i£S 
40 LT4,3b^*^:>^^:L^o Cttlzft^TgSQRAffiSv 
fit Qa ci:g:gEGR^Me g r A^ "blS^ LT t A^* 

[0 1 7 5] CCDcfc^f::. g^i^A^^g t Q a c ih^ 
EGRSQ e c iilzS-I^t^r. *fcg3S?RA^Sa t Q 
a c ^^EGR^Me g r d <t fcS-^t^Til^g^Of^a 
gSflST*feSg:g^Pi«^^*filR V n t O^WL^-t^ 
EGRSSa>^J^g2^filT'fe^g^EGRS (Q e 
c 0) -Vi>g:gEGR^M e g r ;!)<S<bLT4,. j^g. 

Si, iJDjitt*S5Slc-r^gSeaASSiS;5i<i#t)*v^c^ 

50 \zu^). i^?m^#a^>fc^-7^:is$&:si: EGRaga)©j^9 
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[0 1 7 6] #|::i^igftiri*. g§EGRg-\?>gSEG 
R^Me g r 3&<X7^';/:^fi^(::^-fbLT*). SEGRfiQ 
e c-^^^EGR^Me g r d ;6^S S E G Rg-^S^ E G 
R^Me g r (riilNO<*trlc51*tA^&y. SSEGR 
S-^S:gEGR*Me g r 3t)^t>a>-r4x^^f£lt g^iSPtll 

^S2p:fflR V n t 0l:iSs*^^i:. SB. StS. ^3214 

@siBaia^s*fiiR V n t o^iss-r^iwK 

Lr. @^EGRl:lZii:h.ffi31^JSLyc{ilT'fe^^EG 
RMQec*. ^fceSEGR^Me g r |z514x«t31S 
SSUfcMtrfe^^EGRSMe g r d $ ffit^^^(^. 513^ 

[0 1 7 7]^ 5 ^\zm'^X7.^^:/zf^ 1 -e(i^— /<— 
X h«K^fT:7v<;^FCLROB*^-i)o fclr 

"r^yZf^ 3 izit^. 20 
[O 1 7 8] 

[a 23] Rvnt = (l/TMRCLROB#) xR 
vntO+ (1— (1 /TMRC LROB#) ) xRv 

n t rr-1 ^ 

fcf£L. TMRC L ROB# : ft^a. 
R V n t n-i : B»rIs](Z>R v n t . 

(7)^13,*: tj^ SSHPiJj'&S^filR V n t Olz^LTil 
tL«[i3S^fTorSSBlPf«^R V n t S;-SS[-ri)o -CO 
Th— 3^— X K^I^J^^T^CD^a^li. X 

hfflJ^j^lzpj^y X;u5 3*gi^lil (iai&Ea)jS:^JLA« so 

lOI 79] ^LT. :7v^'FC LROB = Olc;^^ 

/<— :?-x h^^.^fT*^«l7-r-5) Ts.'Tvry 

n t 0$^(D^*@a§|PiiJ^R V n t (fT-So 

[oi8 0]gt6 3 (04 1 (DXt-^ ::^4CD-9-3^;u— ^ 40 

» I^JilB(7:)cfc3lcLT**^ycSSglP^J^R V n t IC 
[O 1 8 1 ] T^^3.x-:> 5 4^(0$iJSJJi^fiil::«-r 



[0 18 2] ::CD3*)I3 6 3T'li51$SS • e^Sf^CDiSg 
4^Ot0<D«;§iitiy£tt^%ltLyi:ii^i3L^l^lil8 5 

aii^SiSfc:fc^<ttS-r^a>Tr. ii^^^fiE^V >G k 

V n t il:sl^*iiE(O^Sati^ClT c V n t i^g^Mg 

[oi 8 3] 136 3^cfcl^rx■x•;/::^1 -ceSBiPia^ 

Rvnt. S A^SSiitl^^llit t Q a c d . 

X5"*:;:f 2-eii. 

[O 1 8 4] 

[a 24] Tqexh= (tQacd+QsolxQF 
GAN#) xNe/KCON#. 
fc/£L. QFGAN#:y-<>. 
KCON# : Sa. 

CDiC"e^^^4ffi^filT q e X h [mg/st. cy 
I] ^iSar^&o CKTJT q e X hi*. a2 2^a>3-'&a> 

^SoaA^^M^M t Q a s o ^*a6-5>Jb^co^icfc 

tt^JaSfilt Q a c d^^U^r4St>tL'5^i|-e&^p 

^^(Dgfmi:;&<j^;§-r^i:^c7>B$sa<ti5f^i^i:B* 
sax'^^b-r^^i-^^ffofctiOT'fe-So fc<t^tf. s 

^'fb$ia6 4iz5^-ri:. siKa)i»^MG)^-ib (STsa> 

fi6*l#gB) IZ^* Ur. USt^mtg^filT q e X h (MT 

[01 85] H6 3(DX-x'y::^3T?l*g3SBSPa^R V 

n t ^l5[HjC7>^2g§|PiiJ-&-Cr35-&C a v n t n-i $J±R 
■r-So CCIr. i^S§BPilJ*Ca V n t tXt,. "T C^-C 

i) (me 3(7>x-r':/:/i i #BB) ^ 

[0186] Rvnt>Cavntn-i TffctLli (rT^ 
y X;U5 3 $ga<^|g|Cli)3!)^LTt^-5)t#) . T.n-V'J 
4. SlCsi^^. S^glftSffl^filT q e X h d*^bfc^^ 

line 5 :?;^^^^Lr^#/c^lTGK 

V NT0^5i*^*iiE^V>G k V n t . 1^ C < Sll»mg 
ffi^filT q e X h d ;b> b i: ^ 1^ HI 6 7 ^pfclgir-^-S)^ 
— -I^^l^^SI^ LTftytfilT T C V N T 0$si.?^lijEO^ 
SafiSiiT c V n t i: LTSSL. CtllC^fLT. R 
vnt<Cavntn-i Trfe-Sxt ^ CrI^>' X;i/5 3 ^ 
Sl:^^ll^ci!lA^LTt^^i:^) f*. Xx*y:/7. 8lC5i 
^S^mfi^S^MT q e X h ^iy^hizhTLXtm^ 6 ^ 

S ^ 1" -r — :^ ; u * efe ^ L r ft fil T G K V N T c ^ 



(17) 



^IS2002-1 15553 



^ LT^ifciiT T C V N T C ^5ii5^?ijEa>^SS*8^ffi 
T c V n t <t LX^&'t^o ^fc. RvntiiCavn 

[0 1 8 7] ii^?i2:^-<>G k V n t $^Ab'5)±IBCD 
-r— ^^HiTGKVNTO. T G K V N T C 1*13 6 5 . 
^6 6lC^Lr-cfc5lC^g^mfi4§^fiiT q e X h d 

n^m%Mim^M^^lE^^ >G k V n t < Ltr 

%(D-efc^p ^fc. UStaSffi^filT q e X h dA^I^C 

[O 1 8 8] il^*iiEO^^S*B^MT c V n t ^^i^> 
i>-hiB<D5^— :^;HETTCVNTO. TTCVNTCI* 20 

116 7. He 8lZ^Lfrci:5l:i|l#^S1=S^{lT q e X 

h d/)OhS<?5:-SI5^*'h*<>S:'&fiS"efe-5o Cixti. m 

gf^Sffi^filT q e X h d ;6<f^ l^T'ti XVU 5 3 ^ 

Ki:-5>{ilci!/AN-rii'& (06 8) (7)Sa*6i<fflf::ili^^ 

[01 89] @6 3<3[)XT-:/:^1 1 "ettCOcfc^lcLT 
^d6tcii^MjEa)^£a*l^fiiT c V n t ^ @^§f^Pi«J 
V n t imi^X. 
[0 1 9 01 

[^25] Cavnt=RvntxTcvnt+Cav 
' ntn-ix (1— Tcvnt). 
fzfzL. C a V n t n-1 : C a v n t . 

^mm^m-tH v n t ;^^^t»X■x^v:^1 2^Zfcl^Ts 40 
[0 1 9 1] 

[a 26] Avnt_f=GkvntxRvnt — (G 
kvnt — 1) xCavntn-iv 
fct£ C a V n t f»-i : buIs}COC a v n t . 

KgA V n t __f $/RS:'^-i>o ;^'fv/::''i 1 . 1 

[0 1 9 2] * t>l:ill6 3<DX-r-:/:^l 3-Cli 

[ O 1 9 3 ] 50 



[a 27] Rvnte=RvntxTCVNT#+ (1 
— TCVNT#) xRvnten-i. 
tzfzL. TC VNT# : T^^iX— ^ 5 4a)j£gii*l 

R V n t e n-1 : IuIhICT) R v n t e . 
(D^IIlcfcy. ISiSPiO^R V n t IC«LTii*i«a^* 
^-oXmmnmi^R V n t e ^>^g:-r^e T^^iX— 
^54 -^-CDt COa)JESgtL(^)feSaT C V N 1 mt^T <? 

^ix— ^ 5 4$prsy X;U5 3a>Bi^®ic®;&x-r«'& 

[0 1 9 4] CO^BBPSI^R V n t e li. ^3^^"^:? 

^*ffliE«aGk V a V n t (DSIg (gl 7 2 (7>7.7^ 

7. 137 6) . iiPi^l^^l'^i(7:)Sa*^i^T'ffil^t>tl^ 

eiPill&jgQlfe^gaG k V n t 1 a v OSIS^ (@8 00;^ 

[01 9 5] 116 9 (ii4 1 (D:^^v':fs(r^-^'^}\^'-'f^ 
» iil8Pfa-&«jEfii (g§PiS'&(D:7-f— Ky^:/^fiA 

V n t _f b ^HPflJ'&^^filR a V I r ) 
fzibCO^CDV. — ^SKS (1 OmsS) icH^r-T-So 

He 9(*^4 1 iw^LTtt-9-:^;b— 5^>-efc*3b^ @6 
9 (DS-x-x V :fo:>iSkm\zSii L r * t> iwT^c^D-y- ^ 

[oi96]H7o (He 9<d;^7=-'2/:^i ^ 

[O 1 9 7] 1 -ettKPH-&a)^-f — K 

/<v^^i|E(::fc'5)*^t*3*^^^'i>o 117 1 Ir^tyrcfc^ 
fz:7-f-K/<'V^«« (ll-ei*F/B«ii|ET'iBSIE) il* 

5 3(0|SPiiJ^*^^b*-y-rtSr^«*fei:S^b*-l±-5 

:Ii:J&«T'^J^^l^ (o^ y ggpty^aj^^bics^-r^gr^ft 

»m (i^*&E»J(9) (7)S^tt&S*i)-&c:itA<T^-5>p 
[oi9 8]7^i:fc\ :7-r — K/<*;;':7^j|Et#^7<- K/< 

[0 19 9] Se^feft (Ne. ;b«:7-f-K/<->^ 

117 0(DXx*:/::^2-e:7-<-K/v:; 

^^liXx*:/:^3 X'l^3?^y F V NFBNEQF = 0<i: 

■rsp 

[0 200] X7'v::^4'-'6 t:(i@<iEGR¥Me g 
r. Ji'^B§Pi>Jn^'7>:^:7'7^*FCL P VNDT Y 
(0 8 5-eSfS*ri>) OlSSffi-efe^FCL PVNDT 
Yn-i . XT37n — $iaj[|£|::7^-i7*FDGMAFIzS 
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Xi^'y^4 : Me g r >mSMK V N F BMEGR#T' 
X-T •:'::^5 : FCLPVNDTYn-i =1 "Cfe-S 

:7 -f — K/^ v ^ S^jh-r :7 -f — ^ ^ ft rT ^ 

^'F VN FB=0 <b L. ^tl^Jif^^0>^'^\Z7.y'*:jZf7lZ 

mAf'X:my'y<fF\/N FB=1 <!:-r-5>o 10 
[0 20 1] EGRG>f^Biai?BBPi«^CD:7-f — KA-:/ 

<7^^ih-r-&a>ii^fe<^>3iSA^t>-efc^o E G R a)-f*ibii 
T-iiEGR^fg|g$:?-f— Ky<'>^SiJ(S-r^a)-e. co) 

[0 2 0 2] Ji^lBaiij^A V n t ii<<?'y>y^^Xl^ 

■r-5J:5l=:fi^BiPfO^A V n t (D^<bA<ia^Lfcii'& 20 
Ji^§§PiiJ-&A V n t ;!J<'i7 5>::^^:tl-Cl^-5«^|:I^±ga 

p iij ^ ^ ^- :tx iu± ^ -f — K/ ^ V sita-r £2^s*^ * I 

/ ^ 'V <7 $ S ± f ^ I i :7 X — ; Hz — -r? (D f= a6 -e fe ^ o 
[0203] 11172 (me 9CDX^*:/:/2 0i:^:^;^— ^ 
» iillPiy^a>:7-f — K/^->^$ijfflj|z^c>^:7-< — K 

[0 2 0 4] T'li@«i&A^mSil*t«iSfil 

t Q a c d. ||QS^A^fi9Q a HS^tlfi^^liT q 30 
e X h d. ^HPfiJ-^R V n t e i^^^t^o 
[0205] X'fvy2V\tZ?^'-[^y^v<P^Piy'^</ 
FVNFB^^^o 7^^'FVNFB=1 •Cfe'S (§§P 

[O 2 0 6] 

[ft 28] EqacO=Qac— tOacd 
COailZcJ: ^S^A^mSQ a c ( t Q a c 

d ) b (DSOfai^M E q a c O * J^g-T -So 

[0 2 0 7] ZZX. mn(Dy^-}^J<-^<7^mV\t. 40 

^mti^MLXA^fzib. a2 8S(7)c*:5f3gSKA^ma 

MHmmmx Qa c d KA»>^^Jt®(C^5lti)@ 

Sfil<i: LTSiJ^SM E q a c O S^a^Tt^-S (^i^-TS 

117 lOT^n-v^A ^.f^i:) p 

[0208] — :7^^"'F VN FB = o-e&S (iiP 
:^3lCii^. ©JS^SEq a c 0 = 0<l:t"^p 50 



[02 0 91 A7^-:/:^5T:ttSiai^ME q a c Oi^tjfc 

Citizd:yit0ii>f>r >a*fiiGk V n t po. 

>S*fitG k V n t i O^j^Sl-r-So 0 7 3. @7 4(Z 
I ^ T g^A^iS It T fe ^ O e afitO) jfiST' a)©J^S 

[O 2 1 0] 1^7 207.v"'yV6. 7T'li^g^mS*S^ 
filT q e X h dA^t»fci5:7ltfa7 5 ^n^t't^^—'^ 

yu^jgi^-r-scitdcty p I y^>c7>gfmsiiiE^aG 

kvqexhS-. S/c^iiPiO'&R v n t e 6^t>fc4!:^ 

I y>r >a)IBPi»J^4«jESaG k V a V n t S/rS L. 
X-r*>:^8{zj3l^T 
[0 2 1 1 ] 

[ft 29] Gkvntp=GkvntpOxGkvqe 
xhxGkvavn 

Gkvnt i=Gkvnt iOxGkvqexhxGk 
V a V n t * 

00^|r<t yj±^>b-V>Gk V n t p. ^^y-f >Gk v 
n t i SSISt'So 

[O 2 1 2] gl7 SIC^L/cJ: P I ^-OOgf^ 

SfijElSftG k V q e X h I^HS^^mlS^iilT q e x h 

d <?&:^r5tvjxac<35:^fitT-fc-5o -tili. rT^ 
y 5 3 (DUPfJj'&cD^^bflllif^ D-Tr^iifeS^mMiiycD 

11ft<t LT(i:*:Sfmafi!lcDl5 9AM^g^^afflOJ:y/h^ < 

[o 2 1 3] 117 6a)<fcaf3. p I y-oo^iflpijj^ti 

aESftGk V a V n t fi||§iPi»J^R v n t e*</jN$ < 
XyUS 3*<g8l^Tl^-5>fl!I (^HPSI^R V n t ejb^ 

3 i: T ^fiS CD 5 pT^ y X;u 5 3 <7) IB □ ^ 
iJ;' L^-fb * l^- fc t£ It 7? * gf afl*^affii::^^b-r S (7>-e. 
C:h.l::'&*:)-t±-CRr^y X;U5 3 A^gfl l:TL^SI^<^:^iiE« 

ft ^ < -r -SiES^SA^fe -5 36^ b t? fc S o 
[0214] IEI77 (11169 o::k't -J y 3 o-^":^ )\^—^ 

» li§^PH'&<7):7-f — K/^^y^fiA V n t_f h^m 

franco * CD -e fe 
[0 2 1 5] — 4i:ii@7 2(I>7^^v:f^ — 

4<hl^«lwLT:7-f — K/^->^^itRr:7^<7''F VN F BCD 
fillcJl^CrStHaimMEq a c $igS:Ltc&ii:. T^^v^ 

[0 2 1 6 ] 

[830] Ravfbp=GkvntpxEqac 

CD^lCcfcyit^iJIfiEfilR a V f b p '^fz:^'r-^Zfe 
X 

[0 2 1 7] 

[ft 31] Ravfbi=Ravfbin-iH-Gkvn 
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t ixEqac — dTrav I 
fzfz R a V f b i n-i : liJlsia) R a v f b U 
dT r a V I r : raPfH a^Wfii<^^^b5^s 
(D^JCJ: ya»*iiEfiiR a V f b i ^/:Sa:L. X'rv'lf 

V n t„f b t Lxnth-r^. 

[0 2 18] cc-e. as 1 ^(D:&aS2^*-r?*^a« 

^ii^D ^[iia>a«^tijEffl-efe^ R a V f b I + 
Gkvnt ixEqac cfc U liP 9) a ^WfllT r a v I 
r ©iillil*^ tj-^lsl* t?(D^<b»t:feS dTrav I r $ 

OO/^a^aittl OmsT!f^i:) • i^PiS^^SMRav 
I r(i^3^-r^ci:3f:im»*fiEfliRa v f b i |w*-:5t^ 

BB) ^ C-5 LTS^ffliEfflRa V f b i (D^fiP^fctt- 
ai^HPiU-^^S'fiiR a V I r irS^S^^— H 
PiS^^WfitRav I r lcS^a^/t»f£lt^a>-9--r<7 

^;KD§iPiS^MiEffi ( = A V n t_f b + T r a v 1 

[02 1 9] 1117 8 (13 6 9 cDX-x*:/ ::^4<;>-t^:^;b— 5^ 
» ld:ggPiI|•&^^l::^l^^^SitR^:?^^F VN LR 

^i£^"r^fca6(7>*,CDTffc-5>o X-T^^y :/l T-g^EGR 
^Me g r. :^mSPa. 7XSTw. $iij9MME q a c 
O (117 2lcJ:y^#Tl^^) . SS56ASfifi514x«iS 
M t Q a c d S^J^ait^o 
[0 2 2 0] ^^f^P!^^<Dp\^it. 7.^vZf2^9(D 

x-Tv;::^3 : :7-f — K/^->^WRr:7^yFVNFB = i 

X-T*>'>''4 : Me g r A^^rSfilK V N L R M E G R #m 

TT-fe-S (O^y EGRCO^^f^ifiilE) . 

X^*:;:^5 : PaA<R?r^filKVNLRPA#JU±.-efc§ 

(ffiifeT'>S:t>) . 
T.^^y'lfe : TwA^fi^iSfilK VN LRTW#JsJlJi-^rfe^ 

(fii«^7LTLN^) ^ 
7.^^yZf7 : t Q a c d iZ^f^E q a c 0(Dtt(D^^ 
fit7b^mS<iKVNLREQA#JaT"efe'i) (^SLA^Ao 

X7^':;:^8 : /'C— -Ilf— X K¥llS:7^^''FOVRBS 

T = o*No:i-— X h«?(^.^4T7^yFC lro 

AF = 0T'fc'i) 

$i^^Rl-r-5)fc(fo^l'i^^'7^^''F VNLR = 1 it L. ^ 



5T'?5:ftttliX^-:;:^l 1 ic^frL. llPil!-^^^^^ 

jii-r^fc*!)^i'f^or7^^*F V N L r = o ch-r^o 

[0 2 2 1 ] JSfc. X^^y 3f 7-e$0@^ME q a c 0<t 
(tQacd) (Dttm^m'^Xl^i>(D{t. SSA^^ 

[0 2 2 2] CC-e. ^W^li<h LTIig7 9lZ:^Lfc 

ifefttLTtt. iSPiO'&^^goffieA^.fctx (HPH^ic 

[0223] 1180 (@6 9 COX-r^ 3^5(7)1^ 5^ 

» liUPid^^^filR a V 1 r ^mn't^fztba:>=b<D 

[0224] X-T-'>^1 t?l*>^'J E E PROM (^FSS 
20 ^ttRAM) rcft$ft$*tTt>^glPfll'&^WfilRa V I 
r ^Ki^iUL. 1tjlHia)gBPfO^^Sffi-Ufe-SRa v I r 
z LTX hTUfrS. X-x :^2 T^^I^rF 17 ^ -y" F 
VNLRS^^^o ^Si^Rr:7^<7'F VN LR=1 

3. A-eSPfiJ'&a):?^ — K/<':/<7fi^ LT<7)e»*fiE 

ilR a V f b i ^laPia^^^iOSSfltR a v l r OIcA 
SeftW^ (N e. Q s o I ) ti^^fzt7L\tm& 1 * 

30 t I r nimnL. ^^XbgSPiO'&^SiO^filRa V I 
r O. ^gjSJtK V n t I r n^ffilV X'7"'y:^5fZfc 

[0 2 2 5] 

[|gfe32] Rav i r=Rav I rOxKvnt I rn 
+ (1— Kvnt I rn) xRav I rn-i, 
fzfzL. Rav I r : Miff ^C7)gBPi»J fit. 
Rav I rn-i : MSrlutT^gBPHJ^^Sfil { = ^^<tSI 

40 fii*xx:y:/6"e±i2>^y EEPROMrrx hr-r^ 

iZ^r>X. tzt^\t^^mS.K\f n t I r n*<g:fea>1 
T*fe*tl^m53^*iIEfllRa V f b r O^SflA^. ^lii^JSji 

a V f b I (;)-gPA<gBPilJ-&?iSfilR a V I r fcS^ffi 

[0 2 2 6] il8 1 \Z7jkLfz^^\Z^Wm&K v n t I 
r nliQ s o 1 . N efj^X^ < t^i^l^^X^ < 
{fztzL. Kvnt I r n^ 1 ) t LTt^-So Cttl*. 

50 Qso K N e A^::*^^ < (gSPfiJ-^ 
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[022 7] — ^Wi*Rj:7^^F VNLR = 0Oi: 

mtzmom^^wmR a v i r 
^f-ib(Dmom^^mmi^nr^o tztzL. ^w^m io 

[0 2 2 9] ^t*:fi*IlClill8 O<0XT-^^7-elulHia)gi 
Pi8'&J¥^SliS"Cfc^R a V I rn-i i^^V^lO^^m 

^Hfx-r^lSluf-^^U EE PROMlrtt«A$*LTt^^ 

IBPifl-^^^fit) ^llPfJl^^^tO^flR a V I rOI:: 
A*i^o X^t/:^8. 91?li. 3ieSfr (Q s o U N 20 

e) t'^hiztXltms z^P^mti-^-^vy^^M-lr^ 

t I n q ^fcHSPH-^R V n t e (^SteStDffl!) 

s-r-s - J: y BiPSj^^^iiiajiiPifl^sefe^aG 

k V n t I a v^SISL. HIS 0 (r>7.^ ^ OlC3Sl^ 
T 

[0 2 3 0] 

[ass] Rav I r=Rav I rOxGkvnt I n 
qxGkvntlav 30 

O^fZct ySE!*Ml^(wfclti)||PiiJ-^^^<lR a V I r 

[02 3 1 ] S3 S^ICct yfftc||Pi?j^^§{Ittfe< 

iticffltx^oT*. ^i'««T?sgf**i'&rapi>j^^sfit 

irffi'ilL't. >^ U E E P ROMlc;:^ hT-r^Cihli L 

[0 2 3 2] ins 2|::^tycJ:aiCilSfi|i^JSR*^S[G 

§ i: C gB P ifl ^Wfil ^ ^ c;) r* lim (D H P fJJ 

[02 3 3] 118 SCDcfc^Cli^PfJ^SW^aGk V n 
t ( a V (i^|iPi»J-&R V n t e AM^S L^fil^^e^h* < 



6aPi!^A<*:#t^«« (iS|&Ea>2:%JlA<yA<Ml^« 

It) <tl^i:i§PfD^^l'fS$-§-;^yc<DT'(iSlDifl'^^W 

CD tr. IS P tO^A^/h ^ I ^^l^-C? li mum^i^X^ t 

ci: y t * ftsttsa ^ ^ ic L t or* fe ^ o 
[0234] MB oa^7^y'v':f^ i "Cfi. cOcfc^lcu 

T*Afc§§Pi«'&^gfiiRa V I T tmmomum]^^ 

WfilT?fc^R a V I r z <t3b^f> 
[O 2 3 5] 

[B[3 4] dTrav I r=Rav I r— Rav I rz 

(D^icfcynpfij-^^wfiKD^^b^^' (.mnmm^ oms 

^/zyC0^<b5*) d T r a V I r ^;1l»-r^o Z,G>mt 
T r a V I r A<giPfll^(7> :? -f — ^J^V^^fi< v n 

Stt^i^i::J3i^T* h— ^;ua)^PitJ^*iiE®A^~Sic 

[0 2 3 6] CttT'lle 9(DBt0^^-r^T$l7f -So 

[0237] 084 im^ ^ o^^'r^yzfea^V-y 

[0238] X-T-'^/^l t?g«gaPf!l^0!):7^'— K:7:i- 
•7— KMAvnt_f. ||PflJ'^<7>:7<— K/^^V^SA 
V n t _ f b . HPiB^^WiiR a V I r 

c ;|x t> ^ X ^ 2 fz ixT ^ W L /cfll £ Ji^§f^ p fij^ 

A V n t t LTga^-r-So 

[0239] X-7^*>:^3-ei*. T^^^iiX— 5 4(D^ 

7^5^ a.X—^ 5 43&<EE*T'i7^iX— iSi-efc^«^|z 
li. X-r*:/3f^~^T*fe^ii^^M!t»:y^?gr§-?5:tMS 

[0240] 11185 {ms 4(r>:^^y':f3(D-^':^ji^—^ 

» l=:fct%T;^5^-y:^i ■CJi^HPfO-a-A V n t (@8 

(Dji^npfij^-cfc-SA V n tn-1 tomot&^m^m 

SfilE PSD T Y#<tltS'r'5)e Avnt<i:Avnt 

(*i^BaPfiJ^A^Sft^*»wfcS) lciix-x!y:/3T-Ji 

'%^nmaO<?'p>-^y'^<?'F C LPVNDTY = 0<t 
A V n t <t A V n t n-l ihOaOJftSffiA^Br^fiiE 

PSDT Y#?^^[C7S:^^. x-7"'>':^2cfc yx^->:^9 
iciij^. ji'^|gpiil'fra>^5>:^:7^^''FCLPVND 

T Y = i (h-r^o 

[0241] ^^>::^:7^^f FC L P VNDT Yli:*:^ 
JfeH^^T'l^r/rlrSALfctCDT*. BBPiiJ'&<7):7-f - K/^• 
•TjS*:)*. ■57^>:^:7^^fcl pvndty = i 
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[0242] 7.'rv':f3<?'p>'^'P'y^'F CLPVNO 

[o 2 4 3] ;^-T'v:^4-eiiJi^glPi9^A v n t tmi 

n t >A V n t rr-i T-fc+ll^ (7^5^ jlX—^ 5 4 ^ rT 10 

i£y X;U5 3(D§8#^l^lwi!l*^Lrl^'Sl5:^) . -^n-Vf 

5. 6(Zai^. S^^iIGK V AC T P#$T^^:3.X— 
^Mi^^ffliE^-f >Gk act. mSfilTC VACTP# 
^T^^^x— ^ii^liiE<7)^Sa*i^filT c a c t t 
LrS£L. ZttlCj^LT. A V n t <A V n t n-i -e 

^fit G K V A C T N # ^ 7 ^ ^ iL X— 5? ii^4«]Ey > 
Gk a c t . HFf^ilTC VACTN#^T'i7^zLX— 
ii^9'4«iE(Z>B*S»ffi^ffiT c a c t t LTtS^-T^o 20 
t0244] T^^^iX— ^ 5 4^pr^/X;U5 3CDII 

#fi9lcl6A^ Lr t^^ i: ^ ib ^ Cfflllclii*^ L T ih ^ 
■eT^^j-X— ^ai^SjE^-f >Gk a c t . T^^o. 
X— ^ii^*iiEa>fe^a4i^filT c a c t ^^SS^-y-, 
GKVACT P#<GK VACTN#. TCVACTP 

#<T C V ACT N#t LTt^-5o Cttli. T <? ^ =l:sl 

— ^ 5 4^Rr^y X;u5 3(7>IBi:«yi:ii!iA^-ri:^tt. 
[0245] — ;^7''>^9T?^^>::>'::?^'i7''FGL 

P VNDT Y = l i: Lfrt^fzli. 5^3.X~^ ili?^^ 
HiIisl(DT^^3.x-^5ii^ffiiEy-f>. T^^iX— ^ 

si-5^*iiE (7) ^^affl ^ ffi ^ ^ ^ p 
[0246] Xt--:/::^i 2T*iica><i:ai^LT*to/t7 

o^=LjL-^^MHm£(on^m^mmT c a c t <tjg^ 
§api«i^A V n t imi^x. 

[ O 2 4 7 ] 40 
[£1(35] Cvact=AvntxTcactH-Cva 

ctn-ix (1— Tcact). 

/etc C V a c t n-i : IuIh1(7)C v a c t . 

(7)5ifrJ:y^SllPilJ#C V a c t ^i^SSL. ca>f£<t 

^i^gSPfJj^Av n t;^)^bX^•>:/1 3fZfcl^T. 
[0 2 4 8] 

[a 36] Trvnt=GkactxAvnt — (Gk 
act— 1) xCvactn-i. 
fcf£L. C V a c t n-1 : b?IIh1(DG V a c t ^ 
(;>^IZcfcyii^*ijE$ftl\ g$IJi^§aPilJ^T r v n 50 



t ^/HS-rSo 2. 1 3(05i^fii3i-^o^a5 

[0249] C<D«fc5(C. S8 5(D:7n— -CttT^^^i 
X— ^ 5 4(7>^c;S^il*if£It^%SLfrii^M^^fT5 

(aStga • ^m%oK^^m*iizn^%&\^fz^&HS!km\t 

[0250] CG>.fc5lCLT. T^^iX— ^ 5 4-^-a> 

i>mi^Ji^g|PiS^T r V n t ^iSSLf=t,ll8 4lrM 
yX'x->:/4t?wOSSgJi^BBPi!|-&T r V n t A^bfc 

d t y ^^^r^e 

[02 5 1 ] ctTD^^'fbjzaaii^^ @8 6(D<^5(::|gPiy 

[02 5 2] His 7 (114 1 cox^-> :^7 0-9-:?;u— ^ 
T. »(c riraL— iF^fltj ^1x5) -r^^^wm^^^zL 

— i^-<fllD t y V n t $i£S"r'&fc4!><Ot,(OT?fc-5)o ^ 
-f. X7^-;:flT'X>i;>|UKiSgNe. gHKi^ieSt 
fiQ s o K fi^lBPill'&^^^bMSfilR a t d t y . 
7^^:3.X— 5 4a)B#^iKtt^fiiT c a c t . zkiST 

[02 5 3] X7''>:/2T:l*^a.— 7"-f g«<I#:7^y 

a)SS*fr3o c<D:7^^KSfcoi%Tli@8 eco^p 

SiPfJ^A V n t tT<?^=i^:Ji—^ 5 4a)^^Sfcffi^ffi 
T c a c t ^iro^ai:^. Z.tlhst(^h>7.^ 2.\:Lt^l^ 
T. 
[0 2 5 4] 

[Sil37] Ad I yvnt=AvntxTcactH-A 
d I yvntn-i X (l— Tcact) ^ 
fzfzL^ A d I y V n t n-1 : t^^(DA d I y v n t ^ 
<7)^(Zj:yM*l«a31$fj-D-C^SgBPi1J^Ad I y V n 

t^it^L. z<Dmtmm(D^mmomi^<DM ctztzL 

MitM^CO^W ^m<OmV&^A d I y V n t n-M 

$ ;^ 7" 3 iz fc t N Titgi-r ^ o 

[0255] Ad I yvn t^Ad I yvntn-nTrfe 

mf^^fzlt^^^miz^^ z: t ^TT^'tfzibTs'rvyA'r: 
fta*|S)*i^:7 5^'' f V n t = 1 i: '?-;h.ia^i?l*x 

'Tvys'x:^m-^\^^^yzf<fi V n t ^ot-r^o x 

•T 6 T- li S t> lciiini*SiS) fe -Sii^ i: SSjKSI it ^ 

^Sl'^^fzi^. AdI yvntchAd I yvntn-M^ 
itSL. Adlyvnt=AdIyvntn-y "Q^^t 

X-r-:/::f7T:-r3.— T-f «}t:7^^f V n t 2 = 
1<hL. •^-*tJMnTMi;^7^*;/^8T?-xzL-7^-f 
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^* f V n t 2 =0 i:-^-S>o 
[0256] :i(DJi'?\ZLX2'0<Dy^<f i V n t ^ f 

-xo.— X-<ffi(7>^g4iiEfiD t y_t ^/RS-ri»o 
iX^^ ca)5*)N e <S:Q s o I ;6^e)Xxv:/2lcfct\r 

tir^'r-yjui^mrztmiz^k)m^'^&(D^'&^ 

jE%m.K t e X h_t wSjUSL. CKDfilS Ax 

iz fc I XT ±iH(DS*sf Sise (zsa L fit * stmafi T 

e X h i <!: LT/*SS-r-So 

[O 2 5 8] Xx-v::^5-eiiC(7>SfMiagT e x h i Ax 
t> 

[0 2 5 9] 20 
[SfeSS] Texhd I y=Texhi xKEXH# + 

Texhd I yn-i x (1-KEXH#) . 

fzfzL. KEXH# : ^iSk. 

T e X h d I y n-i : mJlQ](7> Texhd I y ^ 

<D^{z^ ^jmttmm^^'otzm^mm^'^^T e x h d 

[o 2 6 o] Xx'>:::^6TMiS*StmiajeT e x h b <!: 

C(75^^m;^ST e X h d I y i:(7>Md T e x h ^MM 
L. COMd T e x h A^t^Xx^Vl^*? fCfcUxrfc^t ^1* 30 
119 2^Fi9§<!:-r-S7^— "I^^U^ei^f -SC^h^lZcfc y x 
ZL— x-rflla);SJg4iiESD t y_t ^StgL-T-S* ;^^':/ 

(Duty h p. Duty h Duty i 

_p.. Duty_l nCD-^v-^) ^SS^T^JC^^LT 

mi^-r^:itt:'^m\zm^. ^ott^Ax^co^^ (-z?^ 

y d T e X h) \zs:t;ctzmiEm.^mzit^i,(Dvib^o 

iSjeiSiEgD t y_t IZcfc-StiiEli. SHaiSje 

ct i>;:sjg?$tt ^ ^-r ^ T ^ ^ ZL X- ^ ^ ^ 

l::je5^S<t)5:*^aiai-efe-& (139 3#k) , 40 
[02 6 1] C<Dct ^f::Lr}^Jg*i]EfiD t y_t <^;^ 

[0 2 6 2] ins 7a)Xx'v:^4'-9(itXx'ji^;:^«i 

^Sfx^ ti(7)-Cfc^o C<04a31^ia9 8$^lxT5fe(::Bi 

t d t y t)<mi}Bmi^iZ&^ tt\Z±m<^^^^ (Duty 

_ I _p ^'S!^y xj\^:^mmo^^m^. d u t y_h 
t yt^M'pmi^izh^t^izit. ij5—o<oTmo^^ii so 



(D u t y_ I _n ^Rj^y XyU^IS^CDjt^ii-^. D 

u t y__h n ^RT^y X;u±l3^t7)JI^{i-^<fr'5>lE 

H^ftt) S^lx-StCDTrfe^o Ratdtyi6^1 
lCifilxfijaT-2 0(D4f1iA<U-:>< UiS -3 Tlx 

i>3t»<. z(K>mi^t<mm\z&t^iti^zt{t^i\ 

[02 6 3] ms 7fzMy. ;^X';'3^4-^:7^^'f v n 
t 1 ^^^o f V n t = 1 (75<t # (■r?d:t>*)§iPiiJ^A< 

(D u t y_h_p^->:/) ii:@9 5^f^3§i-ri>-7 V 

zf(D u t y_ \ ^p-^^jzf) S8lffe-r-Sc^i::cfcy W 
^^X;i.^^B#(75x^— ^-f Md u t y_h irpl^y X 
;U±iaKa)xa.— r^'fiiD u t y_ I ^^+t-rtti£^*r 

—yj. f V n t =0CD«t^ (■^?5::b*>§lPi»J^A^^ 
ii'^iS[R)lcfci)<t$) it. T.^v'^l. Q\zm^. tztTL 
lis 9 eSWSit-r-Sv*^:^ (D u t y_h_n-7^ 

it^g 7^[^§i:-r -i>-7';/3^(D u t y_l_n-7 

x^riiDu t y_h fsjm^y xju±m^(D^iL—^^m 

D u t y_ I ^^tl^itl^^-t^o 
[0 2 6 4] ZCDAioiZLX^&LfzpS'^y X)\.±m^ 
Of^—^-cmo u t y_h. "m"^^ XJi^±M^<D'rzL 

-ir^fiiDu t y_i t±m(o^^mom'^&mit{skm 

Mr a t d t y ^^txx^*;; :^9|CfctxT. 
[0 2 6 5] 

[ift39] Dt y h== (Du t y__h — Du t y 

I) xRatdty + Duty IH-Dty t 

a>^c fc J: y iSimnmtin o xm^^^ji -x ^ its* 
fflD t y_h^mn-r^o o^y. li^MrBiU'Kjz^tx 

\z&^t^^fzit^'^^miz^:ht^tm^maw\'^^^m 
itmmmt^&a^^miPiizk^t^tx^M^^ (tx^^u 

^.i: yJi'^'XJ.— x-f fitS^llD t y_h;J>^:^^ < 

[0 2 6 6] xx'>:^i o-ei*t a— 7>a):7^^' f v n 

t 2^^-5)0 fvnt2 = i (-r^ctJ^^Ji^iBPia^^ 

S^b«iSfil(7>^^bA^?Six) ;^x*:/zfi licit 

t y V n tn-i ^S^Ji^T^o.— r-f fiiD t y v izXti 
(■r^.— x-r fi^^tv— ;u KL). fvnt2 = 0 (•^^i: 
*:)*>§SPHJ^A<aij^ig|S)|-fe-g,) Xx-^:^i 2 

l::il^. M.^(D^W-imX&^D t y_h ^ D t y v <i:-f 

[0 2 6 7] Xxv/::fl 3-CI*lSf*$tSg!)tiP5ilS^^T 

5o C<7>iJaSlwOl\TI*S9 9(0:70 — cfcyift0Jf-5>o 
ll9 9fZfcLxr. X-r-:;3f 1 7?ii«fg^xa.-x-rfiiD 
tyv. X>i;>|H]SiiJgN e. g:^j«$4lfi|^iQ s o 
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[0 2 6 8] mffVimmmizx^fzibo:>^^n^\t. x 

T.n-V'JZ : Qs o I A^filfgffiQSOLD I Z#5fei|| 
X7^v:^4 : Tw36<^^fitTWD I Z (O* y® 10 

[0 2 6 9] :^^v:^7T*l*CCOil)f^{i^^Jt^P;f3r>>^ 
i:^^filCTRD I ZH#. CTRD J ZL#SitS-r 
-So C1^"C?. ^SfilCTRD IZL#. CTRDIZH 

h*-?-*!'?*.^*!)^*,^)^?. CTRD I Z L#tt/ci:^ 20 
lt2fmm. CTRD I ZHi^i±fzt^lt7^^m^<Dm 

V h-rffe-SCTRD I ZL#it— IfeLfc^-f SV-JTJ: 
y. i!}t^itig*J®*r>>^A<±liy 5 KT-fe-SCTR 

D I ZH#5fcj?lT:*^fet>/£. ::^T^'>::^9lcii^. ifif^ 
«Sig*JWa^-Tia-— v=--f fit^IS^f -::>^y. CTR 
D I ZH#-CTRD I Z L #;b?ajt«|S$l|^SI^TBSPe1 

[0 2 7 0] i*f^5iSSiJfflJi^irji— M(7)i£^(ZO 

t>T(*@l O oa>:7P— lz«fcySfcB^-r-5, 01 ooi::te 30 

iNTX7"»>:/i r*ifjfT^fiiig$Jj®:b't?>^ c t r d i 

Ct rd ? z-CTRD I ZL# (^O) J:y/c<txtf 

Hi o 1 ^i^#«h-r'&7"— :^;b^si^-r'Sc<t(Ccfcy$!i 

>Du t y_pu$i&^-r^o Si^^ 

[02 7 1 ] 7.-x»>'7^3-e(i. :i:>v>@te3lJgN e*^ 

bfcit^iSHi o 2 ^p^^gih-r-ST^— 

itiwcfc y-?i— x-rfilD u t y_p_n e ^ISS L. C 40 
C7)D u t y_p_n e dX-x ::^4 lZ^3l^X-tiBG)^iJ^ 
/<^->D u t y_p uS^i:fcfll$*l|ffllJ|^7^i-7^ 

-rfilD t y V n t .h LT/1lg:-r'5c 01 o 2 CD.*: -51::. 

— >D u t y_p ufZ^C^-TZL— r-f ffiD u 

Ti^^o ctti*. x>i;>i5]gjigfcj:y pjg^y X;u5 

lz75:^(5ii:ig< ;S:-5,c7)tr. Cttfc^^S LTt'^— 50 



S ©1® (3 ct -1) ^ g It TEf t N cfc 5 CDfil S T (f § cfc 

[0 2 7 2] @9 9|cMy> i!jf^5tg^^ai:^'!?>^;b^T 
Igy ^ hch LTOCTRD I Z L#5fe5S(7>i:*tt. X 

7^!>:^8«fcyx-x-y:^i sirii^. iMSJi^-rzL-^-c 

fitD t y V SSSiSJi%7^zL— r-ffilD t y v n t ttf 

[0 2 7 3] ^/c. af^$tggO^:b':7>^;5<±Ky 
hi:LTa>CTRD I ZH#J51Jifz;S-5<i:. X-r':;:/7 

T?&'5C t r d i zn-i t.±M^} ^vVt LT(DCTR 
D I ZH#$ltSir^o C t r d I Z n-l < U T K D I 

tLT(7)CTRD I ZH#JU±|C35:-DtrlSa^:*lJ»f L. 

i*f^5i^ftS<ai^$ST-r^/c*^. X'x»>::fi i T'«ij»}i*& 

7^^— "r-f filD t y V n t = O *h-r-&o Ctttt. MffiS 

Ifif^ StSSlIffliar^ :7 ^ ^ f d i 2 = li:LT. 
^[H]CDi2iS^$lT-r^o ^0^=^^ \ d i 2 = 1 irj: 
y. 5fe0JslBX5^:v::/6iJlBfc5ttTC<!:*^-e^*tN(D 

[0 2 7 4] i&ft5i^$fJ^:^'!7>^*<JiIgij 5 hci: t 
TCDCTRD I Z H#m±f:i^to/i:II^T'3£i:U^<i:^(*. 

xt^'^z^i o j:yx-x-:/:/i 4rzii^. *lHifz«^-sfr 

a61!)f^$ti2$iJ(S):^'t7>^ C t r d i 2=0<i: Lfc^. X 

[0275] —-^^ Q s o I A<RItSMQ sold I Z # 

NED I Z#JaJi (SiHieigE) T?fc-S<t#. Tw;5i<fi?rS 
fit T WD I Z#JaXJ: (BS«^T^) T-fc-g> ^lilfti^fit 
E*!lffli^^ih-r-5fc*:>. X7'-:/:/2. 3. 4j:yx^'> 

::^i 3fcji*5^. :7^^'f d i 2 = o<hL/ifc«h. x-t"*^ 

^14.1 5<7)fil31S||f7-r-&o 

[02 7 6] COek^lC. *tlCf5;^B#75:t\ T^^^^zlX 
5 4CDiiif^;&^:T:S^^tli-&lcaff?ig®)ffli^^T*:>-t± 

5^jrx— 5 4<;)l!jf^^J:y5i||fc-r^Ci:A<-e^'&o 
[0 2 7 7] 114 1 (DlftB^S-r'<TI|IT-r'So 

[0 2 7 8] ZCT*. 2 0CD||J6fi^gCDft^$|ftB^-r 

[0 2 7 9] ifc«i(Dfc*:>. w^c^^^-fi^ikxmium'^^ 

V f b K BBPSI^^l'ffiR a V I r (DS^b^B 1 O 3 

««iA^MMt Qa c ^X7"':/:^Sg-fb*-»±-5«5:. — 
K/N-*V':7©l®|Zcfcym^^iEfSR a V f b i;b^^^<^i: 
y . ^^RA^SMQ a c A^gSKA^mS t Q a c (CiS 
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ji-^r^eiA^aaQ a c A<gS5&A^aa t o a c t 

A<3&t^(D■T?. a^SjEfllRa v f b i 
tt^ (m5^*iIEfilR a V f b i A<¥^lz^-ri>) o 
[0 2 8 0] "tt-e. S^tiiEfilR a V f b i t^^^lz. 

§iiife-r*tii. t stD^'-r s^^'.fcygiPH'&^gfiiR a 
V I r6<*^<3fey. h— ^;ucDiBPi9^^iiEfii (=r 

avfbi+RavIr) t^^inT^o C4xl*ffi^<7)^ 10 

BgPia^^g4>4i85^«iE{£Ra V f b i 

[O 2 8 1 1 

* 

[St40] Rav. fbi=RavfbifT-i+Gkvn 
t i X E q a c 

L. R a V f b i r»-i : 'BSMO R a v f b U 
<D^iZj:^jmM^*l. Za)ii^|Z^J^^MEq a c =0 
tffe^Ctcfcy Ra vfbi=Ravfbif»-i*!:3B:y 

[0 2 8 2] Li6^L3S:A^t). CO) ;KZ>||Pgl-&?i 20 

mmo a c A<i«);{i>-r. ca)ttSI;£)U^-^ <t ^ ( t 3 t 4 

MQ a c tm^^ib^—y^—i^^— h^-r^m$^f)^± c 

-So :i(Dfziib^ Qa cCDZCD:^— W^SIt 
r. ^^^liiEflR a V f b ? S>^<fc 
ij^'-T'S^iOCD. HeaA^^aOa c A^l^g^M^^tt^ 
(•rft3b*>ll7 8(DX-T-:/':^7A^N o t3&^) ;ZtirJ: 

mt<i^±t^ti^o •^-<Z5«liiBPeJ^cD3^-i' — K/^-:/^«0 30 

TO<^T*:?tL^t(7)(0ll?J^A^^aQ a c (7)lii!lA< LIS ^ 

[0 2 8 3] C<Dcfc5ICt!ftfi3Ra>J£S5l*llwe@LTBB 
Pi»J^^^^^T5C4i:;{)<^'^r^1-Sli:^i:y. Hig^A^m 

[0284] ZixJC$tLT*lltg?^®<DS-&^iai 0 3 

^'r-fe^t 3 JiyiaPiJj^^l'fitR a v l rt^mix\T^ 

^^'^^v^vm^niEmR B v t b 1 ^ibphj^^sii 

R a V I r lca#^^-5— :^r' (1^8 0 COXir 3f 2 - 
6#^) . HPfD^^gfilRa V I rizm^^^fcii' 

(o^y gl8 ocDx-x-:/:^! 1 (7)d T r a V J r ) t£^t 
5fea?■y--<^;^T'S»*iJE^i (=R a V f b i n-1 -fGk 

vnt IxEqac) A^ ^ J: 5 1:: LTl^?>fr:to 

mmmiz^tiii^ t 3*>b(Diapfy^^w*t h— ^^^u 

(75§iP&J^*iIEfll;5<^^bL?'j:t^yci^>. x 50 



m^^^BiA^mSQ a c;&<m(c:;*:^< ^*-i)C<t;6^35: 
<. gBPtfl^^SfilRav I r (7>iiiD«c«jS;Lraii?L 
rl^<§^^iiE{^lR a V f b i 7b^-tf o ^ ?5: -5) t 6CD^-f 
S ><7*1:iiPi«^^l'3&<^T-r^o 

[0 2 8 5] z(o^5\z^ ^mi^i^mz^tiits 
mm^^wmizm^w^^^^iz^ mmmizm^^^tz^ 

iz^ijmom^^m^ (iSPiii^^§fficos«*t# 

t?) o h— 5f;ua>B8Pi0^asfit36<-smi33S€)fc«6. 
[0286] — ^a>mz^ aglSASSia t Q a c 

A<<T*^*tTa»*iIEfilRa V f b i A^^-fbL. -hlS(Dli 
[0 2 8 7] ^fc. ^S^J^S^:Kfc^«r*li§iPi9-& 

HOOBSPia^^SffiRa V I rilJfey. Z*T,|Z»LT^ 

l'^lle3b^t):^^ < n:Kt=^i^TMi^^fii^T'a>§iPiy-& 
^gfilRav I r A^t><7)■r^^4l:^#t^^JtS*^^-&o C 
a)itS*7S:6^LT#ALf::CDA^ me 2 IZTr^-tm^mm 

SG k V n t I n q iccfc y . ^wmm^i^^fzmmizs^ 

LT^ig^PfJ^^^filRa V I r i5.^tS-^^:itti^X 
[0288] ^tz. mMnm-^ R V n t e (i§t&Sa>f^ 

y;b^Ml^^lS) *ti^ii:igPi?j-^^^fii^j5R*^i±fz<7)-e 
c^'^mi±t^fc^(Dx^^ii<. :^mmmizj:tiit. r 

V n t e*</^*l^^iJsE-eliR v n t e ;b<:^^t>^lgEcfc y 
< ?5:SBIPill^Stt«»G k V n t lav (08 

3#^) ^ISS-r^cir-c. ii*&H<©5:*.±7b<yA«^at 

[0 2 8 9] ^tz. pr^yx;u5 3 (i^$Si±pi^«m) 

m*i(Dmmmtm%miz^n-t^oiz^LXT<?^zLji 

5 4-?-<Dt(7>a)«;SJi*ta)^saii-ST*fei>o l 

m^x^mm(DPt;mm*ii^m't^fzisbm^ii^m^^n5 
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mn^ii^M<tfi^<0'r^ih^i)K *^S6J^® ill*. * 

[0290] Si 04^ @1 O 50:7 P—^-^— KliB 

1^ i: ffll 1) L T l> -g) <h ^ t lr (7) n iO^^^fil * 

SiJt i — ^ -f fit ic^-r Bl P iJ-&o4#i±(:: t ^ 'J 
1 OT:fe-&^i§Pfa'^^^fii(Dfijg*^<gT-r^fca6. rI 

[029 1] :^#&tiic(iigi o 4(D:^^v':^^ -eJi^il 20 

□ Sl-^ A V n t C(7:)Ji^§|PiO-&A V n t 

«!:mrIslOJi^&8Piy-&t:fc§A V n t n-i :::^2 

!rfet^TJtSc**"'&o A V n t > A v n t n-i X&tl\i 
Lrt^-^>i:#) . X-r^y^S-l 3 icii^. T^5^3.x 

— ■$1 5 4 ^pj^y X;U5 3CDF?^^^IlJlCi^JA^LTt^'S<h^ 
O^HPfiJ^^^liR a V I roS/H^L. C*t(C«LT 
Avnt^Avntn-i -Cfe^i: ^ (T-i^^^X— ^ 5 

4 ^pj^y X;u5 3(D^i:fi9iwiii*NLTi^'5<t ^) 

li. X-r':/:^2«fcyj?^^'V:^1 5-2 51^^1^, 7^?^ 30 
ilX— ^ 5 4^nT^y X;U5 3CD^l:^i!llCi^l;{^^LTt^^ 
i: ^(DUPSJ'&^l'mR a V I r c ^iH^-T^o 
[0292] C:C"e. miO 4CDX-T-»y 3^3'- 13.0 

1 o soxt^ v:::^i 5 '-2 5 ^0 8 ocD^^vyi i 
1 i:lt«t-r*H**:>*^*cfc3l3. US Ofzfc«t^SIPfiJ'& 
^WMX&^R avIr^Ravlro. Ravlrc 
|C^^/t/=lt(Dti(Z)T'fe^o ^ffe. ^§2S (K V n t 
I rno. Kvnt I rnc) . al^flilEJSRft^SS ( G 
kvnt Inqo* Gkvnt Inqc)^ ilPltt'ojS 
yi^Sfe (Gkvnt I avo. Gkvnt I avc) \Z 40 
Ol^T ti rT^-/ X;b 5 3 (Dgl ^fi!ll::®7!)^ LTC^-i) (i: # <t 

[0 2 9 3] ZC0J:9l::LT^^PS|-&^l'fitR a v I 
r o. Ra V I r c ^>1l»L/t^l*. 7.7^-;/ 3^1 4. 2 
eT'Ctv^lflPi^J^^WfilRa V I rfcAtt^o 

[0 2 9 4] ^Smm^BiZ^Jtlli^ T^^3.X— 

E;bT^^iX— ^-efc-SCctiry. ftHlSPJi^T^ii— 

-f fiii::>^-r^g§piy^a)!i#ttic t A^ 'J vX3t)<^ i: 

•&T'fcoTt§8P&J^^§'ffla)«S3b<eT-r^ci^S 



[0 2 9 5] m^Ji^nxitm^m(Di^W}Emmii^Emm 

[O 2 9 6] ^MBBXlt. mnm^KfSi^WiOk V n 
t 1 a V (US 3#gS) ^mmomi^R v n t e (5M$& 

MLtr*<. famiZliggSiPH'&R V n t (iS$S8(7>f^ 
[0 2 9 7] ^JS5^l|-Crlig:gQ^A^^:g t Oa c 

wt^m-^xmrn Lf:it<. esig&A^am t q a c icft 

[0 2 9 8] gJfeJi^ll-eii. Rl^y X;K7>§iPill'^lcjS 
-V>T^-r 3?zL— tfcDgaPgl^S^^TtigJ&BEA^^ib-r 

^ ^ —TKiSiatS (Variable Geometri 
c Turbocharger) "Cj^^^tt-So 

i>o ^tc. 't^xx h^- h/<;u^^iSx.^-^SMco^ 

- Tt^'alS&ffi ( t iS^ 3b< fc ^ • 

[0 2 9 9] HffiJ^ffi-eii. fSi^^O/^^— >3b<m^gl 

mLfzti<^ "^m-^i&mo^mziLWLmmm^m^ix^. s 

[li!®0g5*<i:gtBJ] 

[01] -mMf^m(oumiy7.7-M.mo 

[0 2] zi'e^u-^ustlKi^ifil^SSa^^iB&fll^s. 
[0 3] g:g^^4i!BI*aa)/«^^ltt0^^ofca^<o^n- 

[0 4] g*««?4iiII^Ma>^*y:^4#ti0o 

[05] EGR#§iP®S<oSIS:$BiB^-r-i>t=«)CO^P 

— ^-V— ho 

[06] EGR^fgBP®SicJ4-r-i)EGR#iliS{i-^(7> 

4$lt0. 

[07] M^'j^'^mtz^jiDBmBGRmcDmu^mBM 
[0 8] i>'j>^s^A^ms:a)jS®$i«i5^-r^fc*:)a>:7 

n— 5^-^"- ho 

[09] gRASa2og^a3$KB-3-r^fca6<7>:7P— 

-ho 

[01 o] xt:7p— ^— ^airtjaElc^y-r-S^RAS^ 

l:CO!tfft0o 

[01 1] ^mBGRma^^M^mmT^fzif^oy a— 

ho 
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-r^fzHbO-pa—^^— ho 

•V— ho 

[gli 8] u^^^i^S^a^S^affi^fitcoj^^^mBJ 10 
-r ^fctbcDy a--^-^— ho 
[His] {*2g5a^ffi^S*fi<7)-7^::f!(#14So 

— ho 

[S2 4] ^EGR:^(O5lS^^0J"r^/c^CO:7D — 5" 20 
ho 

[g|2 5] EGR$1J^CD20(7):7^ — K/;-;^1tiE^a 

ho 

[02 61 :7-r- Ky^*>^i^^Rr:7^^''0lS^Sl^p^-r-& 
fci^>o:7P— ^^-v— ho 

cd:7p— ^-v— ho 

— ho 30 
mT^fzi^COZPO—'^^— ho 

[giSO] EGR3£fi<DffiiE<f-f'>a>-e-:;:/4#14@o 

[113 1 ] 7X;^?iiE-^.Stco^— :?;u4#tiglo 

[S3 2] EGRatis:?-f — K/'C-;;^*iiE«aO;1lg^ 
|5^B^-rSf=«!>(D:7 ho 
[S3 3] EGRSESO*iiEy-f >0^u/:^4#ttSo 

[S3 4] 7X;:gfflE«»(^-T-:?;M#ilSo 

[S3 5] m^wi^^'^mo^^-^vzfommo 

m3S} ^Wi&omWi^mm-r^fziboyn-^'^- aq 

ho 

[S 3 7 3 ^l-jtao)^ »y ::^4t1iSo 

[S3 8] EGR^momM^mBJ^ir:^fztba>yn-^ 

-V— ho 

[S 3 9 ] E G R S£ai<D-7 :^it$ttSo 

[S4 0] EGR#BBP®S(75j^®^U£e3-r'&yti^)C7>:7 

O—^^— ho 

[S4 1] E:^S!}tS#lc-^^i)ftiJ(®Ji^T^^-^-f filco 
[S4 2] h¥0S:7^^'a)KS$KBj-r 50 



-S/i:a^cD:7n— ho 

[S4 3] T^p-^Jl^^^Ji^^m^iZ^^T^Aftzm-^O^^ 

— X h¥i)^r7^>fo^^t^^-r^x;pSo 
[S441 h*3SKA:b'xl:<7>-7->::^4# 
1$S» 

[S4 5] ^-7tfii$&S(7)5a^?tttSo 

m-r^fzi^oya--^^— ho 
[S4 7] ^-/"C— h^JS:7^^'fej:u:;j— /\— 

[S4 8] haisii^rp^(D>«g:$^0^-r'S 

/=«>a):7P— ^-V— ho 

[S4 9] :t—/\—y-:^i-Mmmmm:$imo^vzf^i 

1£So 

[S5 1 ] r^-X h«^^^T^fe1cO3l@:^g£0J 

'T^fzibiDyQ—'^^— ho 

[S5 2] A— h«l^5»fTSiaS*ffl07^- 
:?;HfttSo 

[S5 3] h«^»fj^FB^ffijE«ia(0^ 
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